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Recent  analyses  of  the  qualification  rates  for  enlistment  into  the 
D.S.  military  under  the  current  height  and  weight  standards  published  in 
AR  40-501,  Medical  Services,  Standards  of  Physical  Fitness,  have  revealed 
differences  between  males  and  females.  Laurence  (1984)  in  an  analysis  of 
data  from  the  National  Longitudinal  Survey  of  Youth  Labor  Market 
Experience  (NLS)  found  that  while  96  percent  of  the  young  males,  aged 
16-24  years,  met  the  current  height  and  weight  standards,  only  74  percent 
of  the  females,  aged  16-24  years,  were  qualified  for  military  service.  In 
an  adaptation  of  the  distributions  of  weights  for  males  and  females,  aged 
18-24  years,  from  the  National  Health  and  Nutrition  Examination  Survey  I 
(NHAKES  I) ,  the  USAF  Special  Study  Team  (1985)  estimated  that  the 
percentage  of  males  and  females  who  were  overweight,  under  the  AR  40-501 
height  and  weight  standards,  were  4  percent  and  29  percent,  respectively. 

The  purpose  of  this  report  was  to  (a)  examine  the  height  and  weight 
standards  currently  in  effect,  and  explore  the  differences  described 
above,  and  (b)  propose  revisions  to  the  height  and  weight  standards  that 
would  mitigate  the  difference  in  the  male  and  female  qualification  rates. 
This  latter  portion  of  the  analysis  involved  the  application  of 
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quantitative  methods,  consistently  applied,  that  ensured  equal  treatment 
of  males  and  females  in  the  specification  of  proposed  revised  height  and 
weight  standards. 

The  single  constraint  on  the  present  analysis  was  that  the  AR  40-501 
maximum  weight  standards  for  young  males,  aged  16-24  years,  were  to  remain 
unchanged  as  revisions  in  the  height  and  weight  standards  for  older  males 
and  all  females  were  proposed.  However,  supplemental  revisions  in  the 
maximum  weight  standards  for  the  young  males  are  presented  to  illustrate 
their  effect  on  qualification  rates  in  the  absence  of  this  analytic 
constraint. 

The  Data  Sets 

Three  sets  of  data  were  used  in  the  present  analysis:  the  National 
Longitudinal  Survey  of  Youth  Labor  Market  Experience  (NLS) ,  the  National 
Health  and  MJtrition  Examination  Survey  I  (WANES  I),  and  the  National 
Health  and  Nutrition  Examination  Survey  II  (WANES  II) .  The  height  and 
weight  data  from  the  WS  Survey  were  self-reported.  The  WANES  I  and 
WANES  II  height  and  weight  data  were  actual  measurements. 

Heights  and  weights  for  6,091  males  and  6,019  females,  aged  16-24 
years,  from  the  t£*S  were  analyzed,  as  were  data  for  1,118  males  and  1,855 
females  from  the  WANES  I  and  1,339  males  and  1,370  females  from  the 
WAWS  II.  In  addition,  data  for  1,204  males  and  2,889  females  from 

WANES  I  and  1,532  males  and  1,691  females  from  WANES  II,  aged  25-40 

* 

years,  were  analyzed. 
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Explication  of  the  Difference  in  Qualification  Rates 
Between  Male»s  and  Females 

TVo  explanations  to  account  for  the  difference  in  qualification 
rates  between  males  and  females  were  examined.  Firstf  the  possibility 
that  when  sex,  age,  and  height  are  controlled  for,  females  may  indeed  be 
more  overweight  than  males  was  explored.  Second,  it  may  be  that  the 
structure  of  the  current  AR  40-501  standards  themselves  result  in  a 
disproportionately  larger  percentage  of  females  being  disqualified 
compared  to  males.  Examination  of  the  data  indicated  that  both 
explanations  are  correct. 

Data  are  presented  which  show  that  larger  percentages  of  females  are 
overweight,  as  defined  by  body  weight  20  percent  or  more  in  excess  of  mean 
body  weight,  controlling  for  age,  than  are  males.  Among  16-24  year-olds, 
7.3  percent  of  the  NLS  females,  and  10.1  percent  and  10.9  percent  of  the 
WANES  I  and  WANES  II  females,  respectively,  were  overweight  under  this 
criterion.  The  comparable  percentages  for  16-24  year-old  males  were  5.8 
percent  of  the  WS  sanple,  and  7.8  percent  and  6.9  percent  of  the  WANES  I 
and  WANES  II  sanples,  respectively. 

Comparisons  of  mean  body  weights  to  the  AR  40-501  maximum  weight 
standards  revealed  that  the  body  weights  of  females,  as  a  percentage  of 
AR  40-501  maximum  weight  standards  were  consistently  higher  than  those  for 
males.  These  differences  account  for  most  of  the  difference  in  the 
qualification  rates  between  males  and  females. 


Proposed  Revision  of  Maximum  Weight  Standards 


Hie  analysis  incorporated  the  body-mass  index  as  an  analytic  tool, 
following  the  precedent  established  when  the  AR  40-501  standards  for  males 
were  last  revised  in  1976.  This  index  permits  the  evaluation  of  body 
weight  independently  of  height  and  is  highly  correlated  with  the  amount  of 
body  fat.  Further  following  precedent,  the  standards  were  revised  so  that 
a  single  body-mass  value  was  established  for  all  heights  within  each  age 
bracket  for  both  males  and  females. 

Analysis  of  the  current  weight  standards  for  males,  aged  16-24 
years,  revealed  that  the  maximum  allowable  weights  in  AR  40-501  produce 
body-mass  values  that  are  135  percent  of  the  mean  body-mass  value.  This 
standard  was  applied  to  the  older  male  age  brackets  and  all  the  female  age 
brackets  to  establish  quantitatively  consistent  maximum  allowable  weight 
standards  for  these  groups.  However,  the  result  was  maximum  weight 
standards  that  included  a  moderately  large  percentage  of  individuals  who 
were  medically  overweight  defined  as  body  weight  20  percent  or  more  in 
excess  of  the  mean  weight. 

Accordingly,  the  analytic  constraint  that  the  maximum  weight 
standards  for  young  males  not  be  modified  was  eliminated,  and  maximum 
weight  standards  were  proposed  for  all  males  and  females  that  set  the 
maximum  allowable  weight  at  120  percent  of  mean  body-mass. 
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Analysis  of  the  current  AR  40-501  minimum  required  weight  standards 
revealed  that  the  current  standards  were  methodologically  consistent  for 


both  males  and  females.  The  current  standards  are  80  percent  of  mean 
body-mass  of  16-20  year-olds.  Accordingly,  no  major  revision  was 
required.  However,  these  standards  were  revised  so  that,  consistent  with 
the  maximum  allowable  weight  standards,  a  single  body-mass  value  was 
applied  regardless  of  height. 

Proposed  Revision  of  Height  Standards 

In  the  absence  of  medical  justification  for  different  minimum  and 
maximum  height  standards  for  males  and  females,  the  height  standards  were 
revised  so  that  they  were  the  same  regardless  of  sex.  The  current 
standards  of  a  minimum  height  of  60  inches  for  males  and  58  inches  for 
females,  and  a  maximum  height  of  80  inches  for  males  and  72  inches  for 
females,  were  revised  so  that  the  minimum  and  maximum  for  both  sexes  was 
set  at  58  and  80  inches,  respectively. 

Summary  of  the  Effects  of  Proposed  Revisions  to  AR  40-501 

Presented  in  Table  X-l  are  the  qualification  rates  of  the  males  and 
females,  aged  16-24  years,  in  each  of  the  three  data  sets  under  current 
standards,  under  the  revised  height  and  weight  standards  with  maximum 
allowable  weights  set  at  135  percent  of  mean  body-mass,  and  under  the 
revised  height  and  weight  standards  with  the  maximum  allowable  weights  set 
at  120  percent  of  mean  body-mass. 
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Qualification  Rates  of  Males  and  Females 
Older  Current  and  Revised  Standards 

16-24  Year-olds 


Revised  Standards 


Current 

135% 

120% 

Standards 

Maximum 

Maximum 

Males 

95.9 

96.7 

92.9 

Females 

74.4 

94.9 

90.8 

NHANES  I 

Males 

94.4 

95.9 

90.2 

Females 

65.4 

90.9 

86.3 

NHANES  II 

Males 

95.3 

95.7 

91.7 

Females 

67.8 

92.9 

87.2 

Hie  large  difference  in  qualification  rates  between  males  and 
females  is  reduced  when  either  set  of  revised  standards  are  applied. 
However#  males  are  still  qualified  at  a  higher  rate  than  females  due  to 
the  higher  incidence  of  overweightedness  among  females  in  the  general 
population.  Under  the  revised  standards  with  the  maximum  allowable  weight 
set  at  135  percent  of  mean  body-mass,  the  qualification  rates  of  males  is 
marginally  higher  than  under  current  standards.  Under  the  120  percent  of 
mean  body-mass  maximum  weight  standards,  the  qualification  rate  for  males 
is  moderately  lower  than  under  currant  standards.  For  females,  the 
qualification  rates  under  either  set  of  revised  standards  are 
substantially  higher  than  under  the  current  AR  40-501  standards. 
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Presented  in  Tables  X-2  and  X-3  are  proposed  revised  AR  40-501, 
Appendix  III,  Table  I  and  Table  II,  respectively,  which  is  the  net  result 
of  the  analysis  and  revision.  These  tables  employ  maximum  weight 
standards  set  at  120  percent  of  mean  body-mass,  and  include  the  revisions 
to  the  minimum  required  weight  and  height  standards,  as  well  as  other 
minior  technical  changes  described  more  fully  in  the  report. 

Concluding  Discussion 

The  report  concludes  with  a  discussion  of  obesity  and  over¬ 
weightedness,  terms  often  used  interchangably,  but  which  are  two  distinct 
measures.  Hie  use  of  overweight  as  the  criterion  for  establishing  maximum 
weight  standards,  as  opposed  to  obesity,  is  examined  and  justified. 
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Table  I.  Table  of  Militarily  Acceptable  Weight  (in  Pounds) 
as  Related  to  Age  and  Height  for 
Males--Initial  Procurement 


Height 

(inches) 

Minimum 
(regardless 
of  age) 

Maximum 

16-20  yrs 

21-24  yrs 

25-30  yrs 

31-35  yrs 

36-40  yrs 

41  yrs  and 
over 

58 . 

84 

f 

BRB 

145 

■n 

mm 

mm 

59 . 

87 

If! 

■ 

151 

wEm 

iKSfl 

60 . 

90 

145 

1 

156 

iSSE 

BE 

61 . 

93 

150 

161 

166 

166 

62 . 

96 

155 

mm 

166 

— 

mm 

63 . 

99 

160 

mfm- 

172 

m&m 

■■ 

1 

64 . 

102 

166 

Ih 

177 

in, 

.•f- . 

65 . 

106 

171 

177 

183 

mm 

BH 

1 

66 . 

182 

188 

195 

BEE 

195 

67 . 

188 

194 

201 

201 

68 . 

116 

194 

200 

207 

207 

69 . 

119 

192 

199 

206 

213 

213 

213 

70 . 

^E^B 

198 

205 

212 

219 

219 

219 

71 . 

204 

211 

218 

225 

225 

225 

72 . 

130 

210 

217 

224 

232 

232 

232 

73 . 

133 

216 

223 

231 

238 

238 

238 

74 . 

mnmm 

221 

229 

245 

245 

245 

75 . 

228 

236 

El 

252 

252 

252 

76 . 

234 

242 

250 

258 

258 

258 

77 . 

WbM 

240 

248 

257 

265 

265 

265 

78 . 

246 

255 

263 

272 

111 

272 

79 . 

252 

261 

270 

279 

119 

279 

80 . 

160 

259 

268 

277 

286 

286 

286 
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Table  II.  Table  of  Militarily  Acceptable  Weight  (in  Pounds) 
as  Related  to  Age  and  Height  for 
Females--Initial  Procurement 


Height 

(inches) 

Minimum 
(regardless 
of  age) 

Maximum 

16-20  yrs 

21-24  yrs 

25-30  yrs 

31-35  yrs 

36-40  yrs 

41  yrs  and 
over 

58 . 

85 

■H 

BB 

MM 

■SB 

BB 

WBM 

59 . 

87 

KB 

| 81 

19 

pi 

60 . 

90 

143 

147 

mBm 

wm 

9n 

61 . 

92 

146 

150 

mm 

mm 

163 

163 

62 . 

94 

150 

154 

159 

BB 

BB 

144 

63 . 

96 

153 

158 

162 

WEm 

US 

171 

64 . 

99 

157 

162 

166 

171 

ms 

175 

65 . 

101 

161 

166 

170 

175 

BB 

180 

66 . 

— 

165 

169 

BUI 

BB 

184 

67 . 

■SM 

168 

173 

SSI 

188 

68 . 

108 

172 

177 

■HI 

ms 

192 

69 . 

110 

176 

181 

mm 

191 

196 

196 

70 . 

113 

180 

185 

190 

196 

201 

201 

71 . 

115 

184 

189 

194 

200 

205 

72 . 

118 

188 

193 

199 

204 

209 

209 

73 . 

120 

192 

197 

203 

208 

214 

214 

74 . 

195 

201 

207 

213 

218 

218 

75 . 

199 

205 

211 

217 

223 

223 

76 . 

128 

203 

209 

215 

221 

227 

227 

77 . 

130 

208 

214 

220 

226 

232 

232 

7fi 

133 

212 

218 

224 

230 

236 

236 

79 . 

135 

216 

222 

228 

234 

241 

241 

80 . 

138 

220 

226 

233 

239 

245 

245 

SECTION  I 


Introduction 

Recent  analyses  of  the  qualif ication  rates  for  enlistment  into  the 
U.S.  military  under  the  current  height  and  weight  standards  published  in 
AR  40-501,  Medical  Services,  Standards  of  Physical  Fitness,  have  revealed 
differences  between  males  and  females.  Laurence  (1984)  in  an  analysis  of 
data  from  the  National  Longitudinal  Survey  of  Youth  Labor  Market 
Experience  (NLS)  found  that  while  96  percent  of  the  young  males,  aged 
16-24  years,  met  the  current  height  and  weight  standards,  only  74  percent 
of  the  females,  aged  16-24  years,  were  qualified  for  military  service. 
In  terms  of  the  percentage  disqualified  due  to  overweightedness,  3  percent 
of  the  males  exceeded  current  standards  compared  to  22  percent  of  the 
females.  In  an  adaptation  of  the  distributions  of  weights  for  males  and 
females,  aged  18-24  years,  from  the  National  Health  and  Nutrition 
Examination  Survey  I  (NHANES  I),  conducted  by  the  National  Center  for 
Health  Statistics  in  1971-74,  the  USAF  Special  Study  Team  (1985)  estimated 
that  the  percentage  of  males  and  females  who  are  overweight,  based  on 
AR  40-501  height  and  weight  standards,  was  4  percent  and  29  percent, 
respect ively. 

These  data  raise  questions  as  to  the  reasons  for  the  disparity  in 
qualif ication  rates  of  males  compared  to  females.  The  purpose  of  this 
report  was  to  (a)  examine  the  height  and  weight  standards  currently  in 
effect  and  explore  the  differences  described  above,  and  (b)  propose 
revisions  to  the  height  and  weight  standards  that  would  mitigate  the 
difference  in  the  male  and  female  qualification  rates.  This  latter 
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portion  of  the  analysis  involved  the  application  of  quantitative  methods, 
consistently  applied,  that  will  ensure  equal  treatment  of  males  and 
females  in  the  specification  of  proposed  revised  height  and  weight 
standards. 

The  single  constraint  on  the  present  analysis  was  that  the 
AR  40-501  maximum  weight  standards  for  young  males,  aged  16-24  years,  were 
to  remain  unchanged  as  revisions  in  the  height  and  weight  standards  for 
older  males  and  all  females  are  proposed.  However,  supplemental  revisions 
in  the  maximum  weight  standards  for  the  young  males  are  presented  to 
illustrate  their  effect  on  qualification  rates  in  the  absence  of  this 
analytic  constraint. 

Presented  in  Tables  la  and  lb  are  the  two  tables  that  comprise 
Appendix  III  of  AR  40-501  that  present  the  militarily  acceptable  weight 
(in  pounds)  as  related  to  age  and  height  at  initial  procurement.  These 
tables  are  incorporated  into  the  regulation  as  part  of  Section  XII, 
Height,  Weight  and  Body  Build,  Paragraphs  2-22a  and  2-22b.  Paragraph 
2-21b  specifies  the  height  standards  for  enlistment  and  induction.  For 
men,  the  minimum  acceptable  height  is  60  inches  for  enlistment  and 
induction  into  the  Army  and  Air  Force,  while  the  maximum  height  is  80 
inches  for  enlistment  and  induction  into  the  Army  and  Air  Force  and  78 
inches  for  the  Navy  and  Marine  Corps.  For  females,  the  minimum  acceptable 
height  is  58  inches,  and  the  maximum  acceptable  height  is  72  inches  for 
the  Army.  The  regulation  does  not  specify  height  standards  for  enlistment 
and  induction  of  females  into  the  Navy,  Marine  Corps,  and  Air  Force. 
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Table  1.  Table  of  Militarily  Acceptable  Weight  (in  Pounds)  as  Related  to  Age  and  Height  for 

Males — Initial  Procurement 

Minimum 

(regardless  ’MAXIMUM 

of  | - - — _ — - . — - - - — — . — - - - - 

Height  (inches)  age)  16-20  years  21-30  years  31-35  years  36—10  years  4]  years  and 

over 

60  .  100  158  163  I  162  167  150 

61  .  102  163  168  167  162  156 

62  .  103  168  174  173  168  160 

63  .  104  174  180  178  173  '  165 


64  .  105  179  185  184  179  171 

65  .  106  185  191  190  184  176 

66  .  107  191  197  1%  190  182 

67  .  Ill  197  203  202  196  187 


68  .  115  203  209  208  202  193 

69  .  119  209  215  214  208  198 

70  .  123  215  222  220  214  204 

71  .  127  221  228  227  220  210 


72  .  131  227  234  233  226  216 

73  .  135  233  241  240  233  222 

74  .  139  240  248  246  239  228 

75  .  143  246  254  253  246  234 


76  . 147  253  261  260  252  241 

77  .  151  260  268  266  259  247 

78  .  153  267  275  273  266  254 

*79  .  159  273  282  281  273  260 

*80  .  166  280  289  288  279  267 


•Applies  only  to  personnel  enlisted,  inducted,  or  appointed  in  the  Army  and  enlisted  or  inducted  into  the  Air  Force. 
Does  not  apply  to  Navy  or  Marine  Corps  enlistees  or  inductees. 
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Table  lb 


AR  40-501,  Appendix  III,  Table  II 
Tables  of  Weight,  Females 

C  34,  AR  40-501  1  December  1983 


★Table  II.  Table  of  Militarily  Acceptable  Weight  (in  Pounds)  as  Related  to  Age 
and  Height  for  Females — Initial  Procurement 


Minimum  ;  Maximum 


Height  (inches) 

(regardless 
of  age) 

18-20  yrs 

21-24  yrs  j 

25-30  yrs 

31-35  yrs 

36-40  yrs 

41  yrs  and 
over 

68  . 

90 

120 

124 

126 

12 9 

132 

135 

69  . 

92 

122 

126 

128 

131 

134  | 

137 

60  . 

94 

124 

128 

130 

133  ! 

136  1 

139 

61  . 

96 

127 

130 

132 

135 

139 

141 

62  . 

98 

128 

132  | 

134 

137 

140  ' 

144 

63  . 

100 

132 

134 

136 

139 

143 

145 

64  . 

102 

135 

136 

139 

143 

146 

149 

65  . 

104 

138 

140 

144 

148 

160 

163 

66  . 

106 

141 

145 

148 

161 

164 

167 

67  . 

109 

145 

149 

152 

166 

168 

162 

68  . 

112 

160 

163 

166 

160 

162 

166 

69  . 

115 

154 

167 

161 

164 

167 

170 

70  . 

118 

158 

162 

165 

168 

171 

174 

71  . . 

122 

162 

166 

169 

173 

175 

179 

72  . 

125 

167 

171 

174 

178 

181 

184 

73  . 

128 

171 

177 

179 

183 

186 

190 

74  . 

130 

175 

182 

186 

188 

191 

196 

75  . 

133 

179 

187 

190 

194 

196 

200 

76  . 

136 

184 

192 

196 

199 

202 

205 

77  . 

139 

188 

197 

201 

204 

207 

211 

78  . 

141 

192 

203 

206 

209 

213  i 

216 

79  . 

144 

196 

208 

211 

215 

218 

220 

80  . 

147 

201 

213 

216 

219 

223 

225 

★Table  III.  Table  of  Acceptable  Weights  for  Army  Aviation 
(Classes  1,  1A,  2,  3)  (Rescinded) 

See  AR  600-9,  The  Army  Weight  Control  Program. 


★Table  IV.  Table  of  Acceptable  Weight  (In  Pounds)  as  Related  to  Height  for  Diving  Duty. 

(Rescinded) 

See  AR  600-9,  The  Army  Weight  Control  Program. 
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In  addition  to  the  differential  rates  of  di squad  if ication  between 
males  and  females  described  above,  a  review  of  Section  XII  and  Appendix 
III  of  AR  40-501  suggests  a  nunber  of  other  issues  that  ought  to  be 
addressed  in  this  analysis.  First,  the  height  standards  for  males  and 
females  differ.  There  is  no  apparent  medicad  justification  for 
differential  height  requirements  for  short  males  and  tall  women.  Further, 
it  is  not  clear  why  the  Navy  and  Marine  Corps  do  not  accept  males  between 
78  and  80  inches  in  height,  as  do  the  Army  and  Air  Force.  Second,  there 
are  two  age  brackets  for  males  under  the  age  of  31  years  (16-20  years  and 
21-30  years)  while  there  are  three  for  females  (18-20  years,  21-24  years, 
and  25-30  years) .  Also,  the  minimum  age  for  females  is  18  years,  while 
for  males,  the  minimum  age  is  16  years,  Third,  the  maximum  allowable 
weight  specified  in  the  tables  at  each  height  increases  in  successive  age 
brackets  for  females,  while  for  males  over  the  age  of  30  years,  it 
decreases.  The  rational  for  this  is  not  apparent.  Data  presented  in  the 
Build  Study  1979  (1980)  show  that  the  average  weight  of  males  (and  women) 
increases  with  age. 

The  sections  of  the  report  that  follow  describe  the  data  sets  used 
to  examine  the  current  AR  40-501  standards  and  test  the  effect  of  proposed 
revisions  (Section  IT);  present  qualification  rates  of  males  and  females 
under  current  height  and  weight  standards  (Section  III) ;  and  explicates 
the  difference  in  qualification  rates  between  males  and  females 
(Section  IV) .  The  report  continues  with  the  development  of  proposed 
revised  maximum  weight  standards  (Sections  V,  VI,  and  X)  and  an 
examination  and  proposed  revision  of  minimum  weight  standards 
(Section  VTT)  and  height  standards  (Section  VIII) .  Finally,  the  results 


of  the  examination  and  proposed s  for  revision  of  AR  40-501  height  and 
weight  standards  are  summarized  (Sections  IX  and  XI)  and  the  use  of 
overweight  as  the  criterion  for  establishing  maximun  weight  standards  is 
discussed  (Section  XII) . 


SECTION  II 


The  Data  Sets 


Three  sets  of  data  were  used  in  the  present  analysis.  Each  set  of 
data  was  collected  independently  of  the  others  and  is  a  representative 
national  probability  sample  of  males  and  females.  The  three  data  sets 
are:  (1)  the  National  Longitudinal  Survey  of  Youth  Labor  Market 

Experience  (NLS) ,  sponsored  by  the  U.S.  Department  of  Labor;  (2)  the 
National  Health  and  Nutrition  Examination  Survey  I  (NHANES  I);  and  (3)  the 
National  Health  and  Nutrition  Examination  Survey  II  (NHANES  II).  The 
NHANES  I  and  NHANES  II  were  both  conducted  by  the  National  Center  for 
Health  Statistics  (NCH5) ,  Public  Health  Service,  U.S.  Department  of  Health 
and  Human  Services. 

The  NLS  survey  is  a  longitudinal  survey  of  approximately  12,700 
young  males  and  females  that  focused  on  entry  into  and  participation  in 
the  labor  force.  The  participants  in  this  survey  were  first  interviewed 
in  1979,  when  their  ages  ranged  from  14  to  21  years,  and  then 
reinterviewed  in  the  spring  of  each  subsequent  year.  The  Department  of 
Defense  participated  in  the  NLS  survey  in  two  respects.  First,  since 
service  in  the  military  can  be  considered  to  be  a  form  of  labor  force 
participation,  as  an  alternative  to  civilian  employment,  questions  were 
included  in  the  interview  that  sought  to  assess  the  interest  in  and 
attitudes  towards  military  service  as  well  as  actual  participation. 
Second,  in  1980  the  NLS  survey  participants  were  administered  the  Armed 
Services  Vocational  Aptitude  Battery  (ASVAB)  to  determine  the  aptitude  of 
a  representative  sample  of  American  youth  for  military  service. 
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The  sampling  design  of  the  MLS  survey  included  a  supplemental 
sample  designed  to  oversample  civilian  black,  Hispanic,  and  economically 
disadvantaged  white  youth.  This  was  done  to  ensure  that  members  of  these 
groups  were  interviewed  in  sufficient  numbers  to  permit  accurate 
statistical  estimates.  As  part  of  the  administration  of  the  ASVAB,  the 
National  Opinion  Research  Center  (NORC)  at  the  University  of  Chicago 
performed  a  review  of  the  design,  selection  and  implementation  of  the  NLS 
sample  to  ensure  its  methodological  soundness.  In  all  respects,  the 
review  found  that  the  NLS  survey  sample  met  the  highest  standards  of 
survey  research.  The  report  prepared  by  NORC  (Frankel  and  Williams,  1981) 
contains  all  the  details  of  the  survey  design. 

A.s  part  of  the  1981  MLS  interview,  when  the  respondents  ranged  in 
age  from  16-24  years,  the  participants  were  asked  to  report  their  height 
and  weight.  It  is  these  self-reported  data  that  are  used  as  part  of  the 
present  analysis.  Table  2  presents  the  number  of  liLS  participants  that 
composed  the  MLS  sample  used  in  the  present  analysis.  As  can  be  seen, 
6,091  young  men,  and  6,019  young  women,  aged  16-24  years,  provided  height 
and  weight  data.  The  assignment  of  respondents  to  race/ethnic  categories 
used  the  same  criteria  as  in  the  Profile  of  American  Youth  (Department  of 
Defense,  1982) .  The  designation  "Whites"  includes  all  non-black  and 
non-Hispanic  participants,  such  as  Native  Americans,  Pacific  Islanders, 
and  persons  of  Asian  ancestry.  The  Hispanic  group  includes  the  several 
subgroups,  such  as  Mexican-Americans,  Puerto  Ricans,  Cubans,  etc., 
variously  described  as  being  of  "Hispanic"  origin. 
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The  NHANES  I  and  NHANES  II  surveys  were  conducted  in  I 571-74  and 
1976-8C,  respectively,  as  part  of  a  related  series  of  surveys  to  assess 
the  health  an^  nutritional  status  of  all  Americans,  aged  6  months  to  74 
years.  An  integral  part  of  these  two  surveys  was  the  performance  of  a 
comprehensive  physical  examination,  including  the  actual  measurement  of 
height  and  weight  of  the  participants.  A  total  of  23,808  males  and 
females  participated  in  the  MHANES  I  and  20,322  people  participated  in  the 
NHANES  II  survey.  The  details  of  the  plan  and  operation  of  NHANES  I  and 
II  surveys  are  summarized  in  National  Center  for  Health  Statistics  (1977) 
and  National  Center  for  Health  Statistics  (1981),  respectively. 

Of  the  total  NHANES  I  sample,  7,066  participants  fell  within  the 
age  range  of  interest  to  the  present  analysis.  As  shewn  in  Table  2,  1,118 
males  and  1,855  females,  aged  16-24  years,  were  included  in  the  present 
analysis  as  well  as  1,204  males  and  2,889  women,  aged  25-40  years.  Of  the 
total  NHANES  II  sample,  5,932  participants  fell  ir  the  age  range  of  16-40 
years.  As  shown  in  Table  2,  1,339  males  and  1,855  females,  aged  16-24 
years,  were  included  in  the  present  analysis,  as  well  as  1,532  males  and 
1,691  females,  aged  25-40  years.  The  assignment  of  NHANES  I  and  NHANES  II 
part jcipants  into  race/ethnic  categories  shown  in  Table  2  are  consistent 
with  those  criteria  used  for  the  NLS  sample. 

Throughout  the  entire  examination  of  height  and  weight  standards  in 
this  report,  each  analysis  examines;  16-24  year  olds  as  a  separate  group, 
since  it  is  these  young  people  that  represent  the  prinary  military’ 
manpower  recruiting  pool.  These  analyses  are  followed  by  ones  that 
present  data  for  16-40  year  olds. 
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SECTION  III 


Qualification  Rates  Under  Current  Standards 

The  first  step  in  the  examination  AR  40-501  height  and  weight 
standards  was  to  apply  the  current  standards  (shown  in  Tables  la  and  lb) 
to  the  NLS,  NHANES  I,  and  NHANES  II  samples  and  determine  the 
qualification  rates  for  each  sample.  Given  the  variation  in  the 

application  of  height  standards  by  the  individual  services,  all  analyses 
used  those  standards  in  effect  for  enlistment  and  induction  into  the 
Army.  That  is,  the  minimum  acceptable  height  of  60  inches  for  males,  and 
58  inches  for  females,  are  applied,  while  a  maximum  height  of  80  inches 
for  males,  and  72  inches  for  females,  are  applied. 

The  screening  procedure  for  determining  the  qualification  for 

enlistment  under  the  current  height  and  weight  standards  involved  first 
comparing  the  height  of  each  individual  to  the  height  standards.  If  the 
individual  failed  to  meet  the  minimum  standard,  or  exceeded  the  maximum 
standard,  they  were  determined  to  be  not  qualified  and  categorized  as 
either  "Underheight"  or  "Overheight",  respectively.  Only  if  the 
individual  met  the  prescribed  height  standard  was  his  or  her  actual  'oody 
weight  compared  to  the  weight  standards,  for  the  appropriate  age  bracket, 
and  their  qualif ication  on  this  criterion  determined.  Those  whose  weight 
was  less  than  the  minimum,  or  greater  than  the  maximum,  prescribed  weights 
were  determined  to  be  not  qualified  and  categorized  as  either 
"Underweight"  or  "Overweight",  respectively . 

Table  3a  presents  the  percentage  of  American  youth,  aged  16-24 

1 1 


years,  qualified  and  not  qualified  for  enlistment  under  the  current 
AR  40-501  standards  for  each  of  the  three  data  sets.  Data  are  presented 
for  each  race/ethnic  group  within  each  of  the  three  data  sets  and  for 
those  not  qualified,  broken  doim  by  the  reason  for  disqualification. 
Table  3b  presents  a  similar  analysis  of  the  percentage  qualified  and  not 
qualified  for  all  males  and  females,  aged  16-40  years,  for  the  NHANES  I 
NHANES  II  data  sets.  Data  are  not  presented  in  Table  3b  for  the  NLS 
sample  since  the  maximum  age  for  participation  in  this  study  at  the  time 
height  and  weight  data  were  collected  was  24  years. 

As  shown  in  Table  3a,  95.9  percent  of  the  young  males,  aged  16-24 
years,  in  the  NLS  sample  were  fully  qualified  for  the  enlistment  under  the 
current  AR  40-501  height  and  weight  standards,  as  were  94.4  percent  of  the 
males  in  the  NHANES  I  sample  and  95.3  percent  of  the  males  in  the 
NHANES  II  sample.  In  contrast,  only  74.4  percent  of  the  females,  ages 
16-24  years  in  the  NLS  sample  were  fully  qualified  under  the  current 
AR  40-501  height  and  weight  standards,  as  were  65.4  percent  of  the 
NHANES  I  sample  and  67.8  percent  of  the  NHANES  II  sample.  While  the 
percentages  of  qualified  males  are  all  similar  in  all  three  samples,  the 
percentage  of  the  NLS  sample  of  qualified  females  is  higher  than  that 
obtained  for  the  females  in  the  NHANES  I  and  NHANES  II  samples. 

As  stated  above,  the  data  for  the  NLS  sample  are  self-reported, 
while  those  for  the  NHANES  I  and  NHANES  II  samples  are  actual 
measurements.  A  comparison  of  the  frequency  distributions  of  the  heights 
and  weights  of  the  three  samples  (analysis  not  shown)  indicated  that  NLS 
males  tended  to  overstate  their  height,  by  about  an  inch,  in  comparison  to 
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Table  3a 


Percentage  Qualified  and  Not  Qualified 
Onder  Current  AR  40-501  Height  and  Weight  Standards 


16-24  Year-old 

Males  and 

Females 

Males 

Females 

White 

Black 

Hispanic 

Total 

white 

Black 

Hispanic 

Total 

NLS 

Qualified 

95.9 

96.0 

95.9 

95.9 

76.4 

63.2 

70.3 

74.4 

Not  Qualified: 

Onderheight 

0.1 

0.1 

0.0 

0.1 

0.3 

1.6 

0.8 

0.5 

Overheight 

0.0 

0.3 

0.0 

0.1 

0.1 

0.2 

0.4 

0.1 

Underweight 

1.3 

1.7 

1.9 

1.3 

3.1 

2.1 

6.2 

3.0 

Overweight 

2.8 

1.8 

3.5 

2.7 

20.1 

32.9 

22.3 

22.0 

4.1 

4.0 

5.4 

4.1 

23.6 

36.8 

29.7 

25.6 

Total 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

NHANES  I 

assc:  a 

=  =  =  =  = 

Qualified 

94.5 

92.3 

96.0 

94.4 

65.8 

60.0 

70.5 

65.4 

Not  Qualified: 

Onderheight 

0.0 

0.0 

0.0 

0.0 

0.4 

0.5 

4.3 

0.6 

Overheight 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Underweight 

2.1 

3.5 

0.0 

2.1 

5.6 

4.0 

4.4 

5.3 

Overweight 

3.4 

4.2 

4.0 

3.5 

28.2 

35.5 

20.9 

28.7 

5.5 

7.7 

4.0 

5.6 

34.2 

40.0 

29.5 

34.6 

Total 

100.0 

100.0 

100,0 

100.0 

100.0 

100.0 

100.0 

100.0 

NHANES  II 

33«SS 

s  s  axis 

=  =  at» 

=  =  =  =  = 

=  =  =  =  = 

=  =  =  =  = 

=  =  =  =  = 

Qual if  led 

95.9 

95.0 

87.1 

95.3 

70.0 

57.3 

60.9 

67.8 

Not  Qualified: 

Onderheight 

0.1 

0.5 

0.0 

0.1 

0.4 

0.4 

3.7 

0.6 

Overheight 

0.0 

0.0 

0.0 

0.0 

0.2 

0.3 

0.0 

0.2 

Onderweight 

1.5 

1.8 

0.6 

1.5 

3.6 

3.1 

4.1 

3.5 

Overweight 

2.5 

2.7 

12.3 

3.1 

25.9 

38.9 

31.4 

27.9 

4.1 

5.0 

12.9 

4.7 

30.0 

42.7 

39.1 

32.2 

Total 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

SSSSM 

ssass 

=  ===  = 

=  =  =  =  = 

=  =  =  =  = 
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the  actual  recorded  heights  ir,  the  NHANES  I  and  NHANES  II  samples. 
Females  in  the  NLS  sample  tended  to  understate  their  weight,  by  a  few 
pounds,  in  comparison  to  the  actual  recorded  weights  in  the  NHANES  I  and 
NHANES  II  samples.  This  error  in  reporting  weight  probably  accounts  for 
the  apparent  discrepancy  between  the  female  qualification  rate  of  the  NLS 
sample  compared  to  the  NHANES  samples.  Accordingly,  this  should  be  kept 
in  n ind  in  evaluating  the  results  for  the  NLS  sample  and  comparing  them  to 
the  NHANES  I  and  NHANES  II  samples. 

Examination  of  the  qualification  rates  of  males  by  race/ethnic 
groups  in  Table  3a  reveals  small  differences  between  the  groups  and 
between  the  samples.  In  contrast,  there  are  large  differences  among  the 
female  race/ethnic  groups.  Among  the  MS  sample  of  females,  76.4  percent 
of  the  whites,  are  qualified,  compared  to  63.2  percent  of  the  blacks,  and 
70.3  percent  of  the  Hispanics.  Among  the  females  in  the  NHANES  I  and 
NHANES  II  samples,  blacks  also  have  the  lowest  percentage  qualified 
(60.0  percent  and  57.3  percent,  respectively).  Among  white  females,  in 
the  NHANES  I  sample,  65.8  percent  were  qualified  as  were  70.0  percent  in 
the  NHANES  II  sample,  compared  to  70.5  percent  and  60.9  percent, 
respectively,  of  the  Hispanic  females. 

The  reversal  of  the  lower  qualification  rate  of  white  females  in 
the  NHANES  I  sample,  compared  to  Hispanics  in  the  NLS  and  NHANES  II 
samples,  is  due  to  sampling  variation.  Blacks  and  Hispanics  were 
oversampled  in  NLS  thus  reducing  the  statistical  error  of  the  estimates. 
In  contrast,  the  NHANES  I  and  NHANES  II  surveys  did  not  employ  such 
oversampling  techniques.  Accordingly,  the  data  for  Hispanics  in  these 
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studies  must  be  considered  carefully. 


The  general  patterns  in  the  qualification  rates  found  among  16-24 
year-olds  (Table  3a)  also  are  evident  among  16-40  year  olds  as  shewn  in 
Table  3b.  Table  3b  presents  data  only  for  the  two  NHANES  samples  since 
25-40  year  olds  were  not  interviewed  in  the  NLS.  Hie  qualification  rates 
for  all  males,  aged  16-40  years  in  the  NHANES  I  and  NHANES  II  samples  were 
92.9  percent  and  93.5  percent,  respectively.  In  contrast,  the 
qualif ication  rate  for  females  in  the  NHANES  I  and  NHANES  II  samples  were 
substantially  lower  at  64.5  percent  and  63.9  percent,  respectively. 

An  examination  of  the  qualification  rates  for  males,  aged  16-40 
years,  by  race/ethnic  group  reveals  only  small  differences  among  the 
groups  in  the  NHANES  I  sample.  In  the  NHANES  II  sample  the  qualification 
rates  of  whites  (94.1  percent)  and  blacks  (91.8  percent)  are  not  very 
dissimilar  while  the  qualification  rate  is  somewhat  lower  for  Hispanics 
(87.7  percent) .  Among  females,  aged  16-40  years,  the  qualification  rate 
for  whites  is  the  highest  (66.7  percent  in  NHANES  I  and  66.5  percent  in 
NHANES  IT),  while  that  for  the  blacks  is  substantially  lower  (49.4  percent 
in  NHANES  I  and  52.5  percent  in  NHANES  II).  The  rather  large  disparity 
between  the  qualification  rate  of  Hispanics  in  the  NHANES  I  sample 
(63.3  percent)  compared  to  the  NHANES  II  sample  (52.3  percent)  may  be 
attributed  to  sampling  error. 

rhe  examination  of  Tables  3a  and  3b  indicates  that  the  principal 
cause  for  disqualification,  regardless  of  age,  sex,  or  race/ethnic  group 
is  overweightedness.  Table  4  summarizes  the  data  on  disqualification 
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Percentage  Qualified  and  Not  Qualified 
Under  Current  AR  40-501  Height  and  Weight  Standards 

16-40  Year-old  Males  and  Females 

Kales 


White 

Black 

Hispanic 

Total 

white 

Black 

Hispanic 

Total 

NHANES  I 

Qualified 

93.0 

90.0 

97.5 

92.9 

66.7 

49.4 

63.3 

64.5 

Not  Qualified: 

Cnderheight 

0.0 

0.0 

0.0 

0.0 

0.4 

0.4 

3.5 

0.5 

Over height 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.  0 

0.0 

Underweight 

1.2 

2.8 

0.0 

1.3 

3.4 

3.6 

2.6 

3.4 

Overweight 

3.8 

7.3 

2.5 

5.8 

29.5 

46.7 

30.6 

31.6 

7.0 

10.0 

2.5 

7.1 

33.3 

50.6 

36.7 

35.5 

Total 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

NHANES  II 

Qual if ied 

84.1 

91.8 

87.7 

93.5 

66.5 

52.5 

52.3 

63.9 

Not  Qualified: 

Y.nderheight 

C.l 

0.5 

0.0 

0.1 

0.2 

0.2 

5.2 

0.5 

Over he i aht 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.0 

0.1 

Underweight 

0.9 

0.9 

0.3 

0.9 

2.7 

1.8 

3.4 

2.6 

Overweight 

4.9 

6.9 

12.1 

5.5 

30.6 

45.3 

39.1 

32.9 

5.9 

a.2 

12.3 

6.5 

33.5 

47.5 

47.7 

36.1 

Total 

100. 0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

rates  for  overweightedness  for  each  data  set  broken  down  by  sex, 
race/ethnicity,  and  age.  Among  the  males  there  is  consistency  in  the 
rates  of  overweightedness  between  the  three  samples  and  between  the  three 
race/ethnic  groups  for  the  aggregated  16-24  year-olds  and  16-40  year 
olds.  Exceptions  to  this  consistency  appear  among  the  16-40  year-old 
Hispanics  in  the  NHANES  I  data  set  (2.5  percent)  and  in  the  NHANES  II  data 
set  (12.1  percent).  Noteworthy  in  Table  4  is  the  finding  that  the 
percentage  of  males  who  are  overweight  in  the  16-20  year-old  and  21-25 
year-old  age  brackets  differ  little  f rcm  each  other,  but  then  increases 
successively  in  the  25-30,  31-35,  and  36-40  year-old  brackets. 

Tn  contrast  to  the  relatively  low  disqualification  rates  among 
males  for  overweightedness  are  the  very  high  rates  among  females 
regardless  of  age  or  race/ethnicity.  Among  all  females,  aged  16-24  years, 
22.0  percent  of  the  NLS  sample,  28.7  percent  of  the  NHANES  I  sample,  and 

27.9  percent  of  the  NHANES  II  sample  exceeded  the  AR  40-501  maximum  weight 
standards.  Among  black  females,  32.9  percent  of  the  NLS  sample, 
35.5  percent  of  the  NHANES  I  sample  and  38.9  percent  of  the  NHANES  II 
sample  were  overweight.  While  the  percentages  of  white  and  Hispanic 
females  disqualified  for  overweightedness  were  lower  than  those  for 
blacks,  the  percentages  were  still  very  high,  falling  in  the  range  of 

20.9  percent  to  31.4  percent. 

For  all  females,  aged  16-40  years,  the  percentage  overweight  was 
31,*  percent  for  the  NHANES  I  sample  and  32.9  percent  for  the  NHANES  II 
sample.  Black  females  were  disqualified  at  the  highest  rates 
(46.7  percent  in  the  NHANES  I  sample  and  45.3  percent  in  the  NHANES  II 
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Table  4 


sample)  with  white  and  Hispanic  females  disqualified  at  rates  ranging  from 
29.5  percent  to  39.1  percent.  As  was  the  case  with  the  males,  the 
percentage  of  females  categorized  as  overweight  generally  increased  with 


SECTION  IV 


Explication  of  the  Difference  in  Qualification  Rates 
Between  Males  and  Females 

There  are  two  possible  explanations  that  can  account  for  the 
differences  in  disqualification  rates  for  overweightedness  of  males  and 
females  under  current  AR  40-501  standards  for  enlistment.  First,  it  may 
be  that  when  sex,  age,  and  height  are  controlled  for,  females  may  indeed 
be  more  overweight  than  males.  Second,  it  may  be  that  the  structure  of 
the  standards  themselves  result  in  a  disproportionately  smaller  percentage 
of  females  being  qualified  compared  to  males.  We  shall  consider  each  of 
these  two  explanations  in  turn. 

The  common  clinical  definition  of  overweightedness  is  an  excess  of 
body  weight  relative  to  standards  at  each  height.  The  most  widely  used 
set  of  standards  used  in  clinical  practice  is  the  1983  Metropolitan  Height 
and  Weight  tables  (Statistical  Bulletin,  Jan  -  June  1983)  which  are 
intended  to  indicate  the  range  of  weights  associated  with  lowest 
mortality.  Another  definition  of  overweightedness  is  one  that 
characterizes  an  individual  whose  weight  is  20  percent  or  more  in  excess 
of  the  mean  weight  for  their  height  as  overweight  (Society  of  Actuaries 
and  Association  of  Life  Insurance  Medical  Directors  of  America,  1980) . 
While  this  method  has  shortcomings,  in  that  it  does  not  take  into 
consideration  the  proportion  of  body  weight  that  is  fat,  as  opposed  to 
bone,  muscle,  and  soft  tissue,  it  is  useful  in  making  basic  judgments  as 
to  the  likelihood  of  future  morbidity  and  mortality. 
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Rates  of  CVerweiohtetfrtess  Among  Males  and  Females 

Table  5  presents  summary  data  reported  in  the  Build  Study  1979 
(Society  of  Actuaries  and  Association  of  Life  Insurance  Medical  Directors 
of  America,  1980),  showing  the  percentages  of  males  and  females  whose  body 
weight  was  20  percent  or  more  in  excess  of  the  mean  weight  among  the 
several  million  life  insurance  policies  examined  in  the  Build  Study  1979 
and  the  13,645  persons,  aged  18-74  years,  drawn  from  the  general 
population  in  the  NHANES  I  survey.  Fxcept  for  the  15-19  year-old  age 
bracket,  a  larger  proportion  of  females  compared  to  males  had  body  weights 
20  percent  or  more  in  excess  of  the  mean  weight.  Overall,  4  percent  of 
the  males,  aged  15-69,  were  reported  to  be  overweight  compared  to 
10  percent  of  the  females.  The  NHANES  I  data  reported  in  the  Build  Study 
1979,  and  presented  in  Table  5,  shew  that  1.1-12  percent  of  all  males,  aged 
20-69  years,  could  be  characterized  as  overweight  compared  to 
15-16  percent  of  the  females  in  the  same  age  brackets. 

Additional  evidence  of  higher  rates  of  overweightedness  among 
females,  compared  to  males,  is  found  in  the  three  data  sets  used  in  this 
report .  Table  6  presents  the  percentages  of  rales  and  females  in  the  NLS, 
NHANES  I,  and  NHANES  IT  data  sets  whose  body  weight  was  20  percent  or  more 
in  excess  of  the  mean  for  the  A_R  40-501  age  brackets  (controlling  for 
height)  in  total,  and  broken  down  by  race/ethnic  group.  Among  all  males, 
aged  16-24  years,  5.8  percent  of  the  NLS  sample,  7.8  percent  of  the 
NHANES  I  sample,  and  6.9  percent  of  the  NHANES  II  sample  could  be 
considered  to  be  overweight.  These  percentages  are  lower  than  those  found 
among  females.  In  the  NLS  sample,  7.3  percent  of  the  16-24  year-old 
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Table  6 


Percentage  of  Sandies  with  Body  Weight  20  percent  or  More 
in  Excess  of  Average  Body  Weight 


Male* 

Peroale9 

white 

Black 

Hispanic 

Total 

white 

Black 

Hispanic 

Total 

16-20 

5.4 

3.8 

?.5 

5.2 

6.8 

10.6 

4.4 

6.5 

21-24 

6.8 

5.2 

5.5 

6.6 

6.8 

12.9 

7.9 

8.6 

16-24 

6.0 

4.3 

6.8 

5.8 

6.8 

11.5 

5.7 

7.3 

SHANES  I 


16-20 

21-24 

0.1 

7.7 

6.1 

6.5 

5.2 

10.6 

’’.8 

8 

9.4 

9.2 

15.0 

21.2 

2.9 

7.5 

9.7 

10.5 

16-24 

8.0 

6.3 

\9 

".8 

9.3 

17.7 

5.0 

10.1 

25-30 

8.3 

12.4 

8.6 

8.6 

12.2 

22.0 

28.9 

14.0 

31-35 

8.8 

3.6 

1.4 

8.0 

12.5 

30.5 

16.8 

14.7 

36-40 

5.4 

'.9.5 

1.4 

6.3 

15.4 

29.2 

7.0 

16.6 

Total 

7.8 

8.7 

6.4 

".8 

11.4 

22.5 

11.2 

12.8 

SHANES  II 


females  were  overweight,  compared  to  10.1  percent  of  the  NHANES  I  sample 
and  10.9  percent  of  the  NHANES  II  sample. 


Among  all  males,  aged  16-40  years,  the  percentage  of  the  NHANES  I 
sample  whose  weight  was  20  percent  or  more  in  excess  of  the  mean  was 

7.8  percent  while  it  was  7.6  percent  among  the  NHANES  II  sample.  In 
contrast,  12.8  percent  of  all  females,  aged  16-40  years,  in  the  NHANES  I 
sample  and  14.2  percent  of  all  females,  aged  16-40  years,  in  the  NHANES  II 
sample  weighted  20  percent  or  more  in  excess  of  the  mean  weight. 

The  comparison  of  the  rates  of  overweightedness  among  males  by 
race/ethnic  group  in  Table  6  shows  little  variation  except  for  the 
Hispanic  males  in  the  NHANES  II  sample.  Among  the  females,  however,  there 
is  a  large  difference  between  the  rates  of  overweightedness  for  black 
females  compared  to  white  and  Hispanic  females.  Among  the  16-24  year-old 
black  females  in  the  NLS  sample,  11.5  percent  were  overweight,  compared  to 

6.8  percent  of  the  white  females,  5.7  percent  of  the  Hispanic  females. 
Among  the  16-24  year  old  females  in  the  NHANES  I  sample  17.7  percent  were 
overweight,  compared  to  9.3  percent  and  5.0  percent  of  the  white  and 
Hispanic  females,  respectively.  In  the  NHANES  II  sample,  17.7  percent  of 
the  black  females,  aged  16-24  years,  weighed  20  percent  or  more  in  excess 
of  the  mean  weight,  compared  to  9.9  percent  and  9.7  percent  of  the  white 
and  Hispanic  females,  respectively.  Comparison  of  the  rates  of 
overweightedness  among  black  women,  aged  16-40  years,  to  those  for  white 
and  Hispanic  fatales  reveal  similarly  ]arge  differences. 

Thus,  the  data  presented  in  Tables  5  and  6  support  the  hypothesis 
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that,  when  sex,  age,  and  height  are  controlled,  femcJes  are  more 
overweight  than  males.  This  finding  leads  to  the  conclusion  that  some 
portion,  but  not  all,  of  the  differences  in  disqualification  rates  for 
overweightedness  presented  in  Table  4  is  due  to  sex  differences.  Next,  we 
shall  pursue  the  second  hypothesis,  that  the  maximum  weight  standards  for 
males  and  females  published  in  AR  40-501  were  constructed  in  a 
differential  manner. 

Comparison  of  AR  40-501  Maxi  nun  Weight  Standards  to  Mean  Body  Weight 

The  analytic  explication  of  this  hypothesis  involves  a  comparison 
of  the  mean  body  weight,  at  each  height,  of  the  males  and  females  in  each 
of  the  three  data  sets  to  the  current  AR  40-501  maximum  weight  standard  at 
each  height.  Tables  7a-l  through  7e-2  present  the  AR  40-501  maximum 
allowable  weight,  NLS,  NHANES  I  and  NHANES  II  mean  weight,  and  the 
percentage  of  the  mean  body  weight  of  the  AR  40-501  maximum  for  each  of 
the  five  age  brackets.  The  asterisk  next  to  the  mean  body  weights  in 
these  tables  indicates  that  fewer  than  25  cases  were  included  in  the 
calculation  of  the  mean.  These  values  should  be  carefully  considered 
since  the  mean  may  be  skewed  due  to  exterme  weights  among  such  a  small 
subsample. 


Table  7a-l  presents  data  for  the  NLS  sample  of  16-20  year-old  males 
and  females.  Among  the  males,  between  62  and  77  inches  tall,  the  mean 
weight  at  each  height  ranges  from  73  percent  to  77  percent  of  the  maximum 
weight  permitted  under  the  current  AR  40-501.  In  contrast,  the  mean 
weight  of  females  at  each  height,  between  59  and  71  inches,  ranges  from 
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Tabic  7a-l 


Comparison  of  Current  AH  40-501  Haziaam  Weight  Standards 
and  Bean  Body  Weight  by  Height 

16-20  Tear-old  Hales  and  Females 

HLS  Sample 


AH  40 

-501 

Hales 

Females 

naxiBom  "eigne 

Height 

- — 

Hean 

Percentage  of 

Hean 

Percentage  of 

(Inches) 

Hales 

Females 

Body  Weight  AR  40-501 

Body  Weight 

AH  40-501 

58 

120 

104* 

87 

59 

122 

111 

91 

<0 

158 

124 

147* 

93 

114 

92 

61 

163 

127 

127* 

78 

116 

91 

62 

168 

128 

127 

76 

119 

95 

63 

174 

132 

131 

75 

123 

93 

64 

179 

135 

134 

75 

125 

93 

65 

185 

138 

139 

75 

128 

93 

66 

191 

141 

143 

75 

131 

93 

67 

197 

145 

145 

74 

136 

94 

68 

203 

150 

148 

73 

140 

93 

69 

209 

154 

153 

73 

147 

95 

70 

215 

158 

158 

73 

146 

92 

71 

221 

162 

161 

73 

146 

90 

72 

227 

167 

168 

74 

160* 

96 

73 

233 

172 

74 

74 

240 

179 

75 

75 

246 

185 

75 

76 

253 

194 

77 

77 

260 

199 

77 

78 

267 

186* 

70 

79 

273 

190* 

70 

80 

280 

234* 

84 

•  Indicates 

25  or  fewer  cases 

Included  In  the 

calculation  of  the  mean. 

I 
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90  percent  to  96  percent  of  the  maximum  weight  permitted  under  the  current 
AR  40-501.  The  data  for  the  NHANES  I  and  NHANES  II  samples  of  16-20 
year-olds  are  similar  (Tables  7a-2  and  7a-3) ,  shewing  that  the  mean  weight 
of  males,  as  a  percentage  of  the  AR  40-501  maximum,  are  consistently  lower 
that  for  females. 

For  the  21-24  year-old  males  and  females  similar  results  were 
obtained.  Among  the  males  in  the  NLS  sample,  between  64  and  76  inches 
tall,  the  mean  weight  as  a  percentage  of  the  AR  40-501  maximum  ranges  from 
74  percent  to  79  percent,  while  for  females,  between  59  and  70  inches 
tall,  the  range  is  91  percent  to  96  percent  (Table  7b-l) .  The  data  for 
the  NHANES  I  (Table  7b-2)  and  NHANES  II  (Table  7b-3)  samples  of  21-24 
year-old  males  and  females  are  similar  to  those  for  the  NLS  sample. 

Among  the  25-30  year-olds  (Tables  7c-l  and  7c-2) ,  31-35  year-olds 
(Tables  7d-l  and  7c-2) ,  and  36-40  year-olds  (Tables  7e-l  and  7e-2)  the 
percentage  of  mean  weight  of  the  AR  40-501  maximum  weight  is  consistently 
lower  among  the  males  compared  to  the  females. 

In  sum,  these  data  shew  that  the  maximum  weight  permitted  males 
under  AR  40-501  is  more  liberal  than  the  maximum  weight  permitted 
females.  Returning  to  Table  7a-l  for  an  example,  we  see  that  a  67  inch 
tall  male,  between  16  and  20  years  old,  may  weight  up  to  197  pounds  and 
still  be  qualified  for  enlistment.  Dividing  the  145  pound  mean  weight  of 
NLS  males  at  this  height  by  the  197  pound  AR  40-501  maximum  yields  the 
percentage  (74  percent)  of  the  mean  weight  of  males  this  height  of  the 
AR  40-501  maximum.  The  reciprocal  of  this  percentage  (1  divided  by  .74) 
yields  the  maximum  percentage  (136  percent)  of  mean  body  weight  at  this 
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Table  7a-2 


Comparison  of  Current  AR  40-501  Maximum  Height  Standards 
and  Mean  Body  Height  by  Height 

16-20  Tear-old  Males  and  Females 

NHANES  1  Sample 


AR  40-501  Males  Females 

Maximum  Height  -  - 


Height 

— 

Mean 

Percentage  of 

Mean 

Percentage  of 

(inches) 

Hales 

Females 

Body  Height 

AR  40-501 

Body  Height 

AR  40-501 

58 

120 

115* 

96 

59 

122 

112* 

92 

60 

158 

124 

117 

94 

61 

163 

127 

117 

92 

62 

168 

128 

125* 

74 

120 

94 

63 

174 

132 

118* 

68 

129 

98 

64 

179 

135 

147* 

82 

131 

97 

65 

185 

138 

124 

67 

128 

93 

66 

191 

141 

138 

73 

137 

97 

67 

197 

145 

149 

76 

129 

89 

68 

203 

150 

150 

74 

138 

92 

69 

209 

154 

152 

73 

158* 

103 

70 

215 

158 

161 

75 

136* 

86 

71 

221 

162 

165 

75 

148* 

91 

72 

227 

167 

168 

74 

140* 

84 

73 

233 

174 

75 

74 

240 

178* 

74 

75 

246 

172* 

70 

75 

253 

176* 

70 

77 

260 

171* 

66 

78 

267 

79 

273 

80 

280 

*  Indicates 

2$  or  fewer  cases 

Included  in  the  calculation  of  the  mean. 

Table  ?a-3 


Comparison  of  Current  AR  40-501  Haximoa  Weight  Standards 
and  Bean  Body  Weight  by  Height 

16-20  year  old  Hales  and  Females 

NHANES  T1  Sample  , 


AR  40-501 


Hales 


PemaleB 


Height 

(Inches) 

Haximmn  Weight 

Wales  Be*alea 

Wean 

Body  Weight 

Percentage  of 

AH  40-501 

Mean 

Body  Weight 

Percentage  of 
AH  40-501 

58 

120 

118* 

98 

59 

122 

130* 

107 

60 

158 

124 

118* 

75 

113* 

91 

61 

163 

127 

104* 

64 

119 

98 

62 

168 

128 

127* 

76 

126 

98 

63 

174 

132 

132* 

76 

126 

95 

64 

179 

135 

129* 

72 

131 

97 

65 

185 

138 

134 

72 

132 

96 

66 

191 

141 

139 

73 

134 

95 

67 

197 

145 

141 

72 

137 

94 

68' 

203 

150 

146 

72 

142 

95 

69 

209 

154 

151 

72 

150* 

97 

70 

215 

158 

160 

74 

147* 

93 

71 

221 

162 

158 

71 

155* 

96 

72 

227 

167 

169 

74 

252* 

151 

73 

233 

167 

72 

74 

240 

173 

72 

75 

246 

186* 

76 

76 

253 

201* 

79 

77 

260 

221* 

85 

78 

267 

79 

273 

80 

280 

*  Indicates  25  or  fewer  cases  Included  In  the  calculation  of  the  mean. 
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Table  7b- 1 


Comparison  of  Current  AR  40-501  Maximum  Weight  Standards 
and  Mean  Body  Weight  by  Height 

21-24  Year-old  Males  and  Females 

MLS  Sample 


Height 
( inches) 

AR  40 

-501 

Males 

Females 

Males  Females 

Mean 

Body  Weight 

Percentage  of 

AR  40-501 

Mean 

Body  Weight 

Percentage  of 
AR  40-501 

58 

124 

112* 

90 

59 

126 

120 

95 

60 

163 

128 

141* 

87 

117 

91 

61 

168 

130 

146* 

87 

121 

93 

62 

174 

132 

147 

84 

125 

95 

63 

180 

134 

134 

74 

125 

93 

64 

185 

136 

142 

77 

129 

95 

65 

191 

140 

150 

79 

130 

93 

66 

197 

145 

148 

75 

137 

94 

67 

203 

149 

152 

75 

139 

93 

68 

209 

153 

157 

75 

145 

95 

69 

215 

157 

161 

75 

151 

96 

70 

222 

162 

164 

74 

146 

90 

71 

228 

166 

171 

75 

148* 

89 

72 

234 

171 

176 

75 

156* 

91 

73 

241 

179 

74 

74 

248 

188 

76 

75 

254 

194 

76 

76 

261 

206 

79 

77 

268 

208* 

78 

78 

275 

242* 

88 

79 

282 

213* 

76 

80 

289 

*  Indicates  25  or  fewer  cases  included  in  the  calculation  of  the  mean. 
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Table  7b-2 


Comparison  of  Current  AR  40-501  Maximum  Weight  Standards 
and  Mean  Body  Weight  by  Height 

21-24  Year-old  Males  and  Females 

NHANES  I  Sample 


AR  40- 

-501 

Hales 

Females 

Height 

Mean 

Percentage  of 

Mean 

Percentage  of 

( inches) 

Hales 

Females 

Body  Weight  AR  40-501 

Body  Weight 

AR  40-501 

58 

124 

59 

126 

60 

163 

128 

121 

95 

61 

168 

130 

140* 

83 

125 

96 

62 

174 

132 

121 

92 

63 

180 

134 

122* 

68 

130 

97 

64 

185 

136 

152* 

82 

131 

96 

65 

191 

140 

136* 

71 

140 

100 

66 

197 

145 

151 

77 

142 

98 

67 

203 

149 

153 

75 

150 

101 

68 

209 

153 

158 

76 

144 

94 

69 

215 

157 

161 

75 

139* 

89 

70 

222 

162 

170 

77 

143* 

88 

71 

228 

166 

166 

73 

172* 

104 

72 

234 

171 

182 

78 

175* 

102 

73 

241 

185 

77 

74 

248 

188* 

76 

75 

254 

193* 

76 

76 

261 

179* 

69 

77 

268 

214* 

80 

78 

275 

239* 

87 

79 

282 

80 

289 

*  Indicates 

25  or  fewer  cases 

included  in  the 

calculation  of  the  mean. 

Table  7b-3 


Height 

(inches) 


58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 


*  Indicates 


Comparison  of  Cucrent  AH  40-501  Maximum  Weight  Standards 
and  Mean  Body  Weight  by  Height 

21-24  year  old  Males  and  Females 

NHANES  II  Sample 


AH  40-501  Males  Females 

Maximum  Weight  -  - 


Males 

Females 

Mean 

Body  Weight 

Percentage  of 

AR  40-501 

Mean 

Body  Weight 

Percentage  of 
AR  40-501 

124 

100* 

81 

126 

114* 

90 

163 

128 

118* 

92 

168 

130 

123 

95 

174 

132 

142* 

82 

123 

93 

180 

134 

144* 

80 

135 

101 

185 

136 

142* 

77 

133 

98 

191 

140 

143* 

75 

139 

99 

197 

145 

152 

77 

140 

97 

203 

149 

155 

76 

149 

100 

209 

153 

154 

74 

138 

90 

215 

157 

167 

78 

148* 

94 

222 

162 

162 

73 

138* 

85 

228 

166 

169 

74 

161* 

97 

234 

171 

176 

75 

231* 

135 

241 

182 

’6 

248 

182* 

73 

254 

203* 

80 

261 

216* 

83 

268 

275  187* 

282  172* 

289 


25  or  fewer  cases  included  in  the  calculation  of  the  mean. 
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Table  7c-l 


Comparison  of  Current  AR  40-501  Maximum  Weight  Standards 
and  Mean  Body  Weight  by  Height 

25-30  Tear-old  Males  and  Females 

NHANES  I  Sample 


Height 
( inches) 

AR  40- 

-501 

Males 

Pemales 

Males  Females 

Mean 

Body  Weight 

Percentage  of 

AR  40-501 

Mean 

Body  Weight 

Percentage  of 
AR  40-501 

58 

126 

59 

128 

60 

163 

130 

122* 

75 

120 

92 

61 

168 

132 

130 

98 

62 

174 

134 

142* 

82 

130 

97 

63 

180 

136 

150* 

83 

134 

99 

64 

185 

139 

149* 

81 

138 

99 

65 

191 

144 

149* 

78 

141 

98 

66 

197 

148 

151 

77 

138 

93 

67 

203 

152 

162 

80 

153 

101 

68 

209 

156 

165 

79 

155 

99 

69 

215 

161 

169 

79 

149 

93 

70 

222 

165 

181 

82 

149* 

90 

71 

228 

169 

171 

75 

151* 

89 

72 

234 

174 

193 

82 

145* 

83 

73 

241 

191 

79 

74 

248 

194* 

78 

75 

254 

204* 

80 

76 

261 

216* 

83 

77 

268 

187* 

70 

78 

275 

232* 

84 

79  282 

80  289 


*  Indicates  25  or  fewer  cases  included  in  the  calculation  of  the  mean 


Table  7c-2 


Comparison  of  Current  AR  40-501  Maximum  Weight  Standards 
and  Mean  Body  Weight  by  Height 

25-30  Year-old  Males  and  Females 

NHANES  II  Sample 


Table  7d-l 


Comparison  of  Current  A*  40-501  Maximum  Height  Standards 
and  Mean  Body  Weight  by  Height 

31-35  Year-old  Males  and  Females 

NHAfJES  I  Sample 


Height 
[  inches) 

AR  40-501 
Maxiraua  Weight 

Males 

Females 

58 

129 

59 

131 

60 

162 

133 

61 

167 

135 

62 

173 

137 

63 

178 

139 

64 

184 

143 

65 

190 

148 

66 

196 

151 

67 

202 

156 

68 

208 

160 

69 

214 

164 

70 

220 

168 

71 

227 

173 

72 

233 

178 

73 

240 

74 

246 

75 

253 

76 

260 

77 

266 

73 

273 

79 

281 

80 

288 

Males 


Mean  Percentage  of 

Body  Weight  AR  40-501 


172*  99 

148*  83 

160*  87 

157*  83 

164*  84 

170  84 

167  80 

183  86 

181  82 

186  82 

183  ?9 

203*  85 

195*  79 

202*  80 

234  90 


272* 

234* 


Females 


Mean 

Body  Weight 

Percentage 
AR  40-501 

140 

105 

127 

94 

136 

99 

135 

97 

146 

102 

145 

98 

152 

101 

146 

94 

161 

101 

174* 

106 

166* 

99 

129* 

75 

166* 

93 

*  Indicates  25  or  fewer  cases  Included  in  the  calculation  of  the  mean. 
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Table  7d-2 


Comparison  of  Current  AR  40-501  Maximum  Weight  Standards 
and  Mean  Body  Weight  by  Height 

31-35  year  old  Males  and  Females 

NHANES  II  Sample 


AJX  40-501  Males  Females 

Maximum  Weight  - - -  - 


Height 

Mean 

Percentage  of 

Mean 

Percentage  of 

( inches) 

Males 

Females 

Body  Weight 

AR  40-501 

Body  Weight 

AR  40-501 

58 

129 

128* 

99 

59 

131 

145* 

112 

60 

162 

133 

127* 

95 

61 

167 

135 

140* 

84 

140 

105 

62 

173 

137 

166* 

96 

130 

95 

63 

178 

139 

142 

102 

64 

184 

143 

141* 

77 

143 

100 

65 

190 

148 

149 

78 

158 

107 

66 

196 

151 

156 

80 

150 

99 

67 

202 

156 

163 

81 

151 

97 

68 

208 

160 

173 

83 

165 

103 

69 

214 

164 

166 

78 

163* 

99 

70 

220 

168 

183 

83 

167* 

99 

71 

227 

173 

186 

82 

191* 

no 

72 

233 

178 

181 

78 

73 

240 

200* 

83 

74 

246 

199* 

81 

75 

253 

204* 

81 

"6 

260 

206* 

79 

77 

266 

78 

273 

79 

281 

80 

288 

*  Indicates 

25  or  fewer  cases 

included  in  the  calculation  of  the  mean. 

Table  7e-l 


Comparison  of  Current  AR  40-501  Maximum  Weight  Standards 
and  Mean  Body  Weight  by  Height 

35-40  Year-old  Males  and  Females 

NRANES  I  Sample 


Height 

(inches) 

AR  40- 
Maximum 

Males 

-501 

Weight 

Females 

Mai  es 

Females 

Mean 

Body  Weight 

Percentage  of 

AR  40-501 

Mean 

Body  Weight 

Percentage  of 
AR  40-501 

58 

132 

59 

134 

60 

157 

136 

124* 

80 

144 

106 

61 

162 

139 

180* 

111 

130 

94 

62 

168 

140 

138* 

82 

139 

99 

63 

173 

143 

144* 

83 

149 

104 

64 

179 

145 

145* 

81 

142 

98 

65 

184 

150 

156* 

85 

149 

99 

66 

190 

154 

163* 

36 

162 

105 

67 

196 

158 

165 

i  4 

156 

99 

68 

202 

162 

176 

Qy 

166 

102 

69 

208 

167 

175 

84 

171* 

102 

70 

214 

171 

175 

82 

163* 

95 

71 

220 

175 

184 

84 

146* 

83 

'2 

226 

181 

194 

86 

166* 

92 

73 

233 

201  * 

as 

7  4 

239 

201* 

84 

7  5 

246 

242* 

98 

--6 

252 

225* 

89 

77  259 

78  166 

79  273 

80  279 


•  Indicates  25  or  fewer  cases  included  in  the  calculation  of  the  mean. 


Table  7e-2 


rc^paris-n  of  Current  AR  40-501  Maximum  Weight  Standards 
and  lean  Body  Weight  by  height 

35-40  year  old  Males  and  Females 

SHANES  II  Sample 


AR  40- 
Maximum 

•501 

We i ght 

Males 

Females 

Height 

Mean 

Percentage  of 

Mean 

Percentage  of 

( inches) 

Males 

Females 

Body  Weight 

AR  40-501 

Body  Weight 

AR  40-501 

58 

132 

213* 

161 

59 

134 

143* 

107 

60 

157 

136 

10  5* 

67 

131* 

96 

61 

162 

139 

143 

103 

62 

168 

140 

176* 

105 

139 

99 

63 

173 

143 

134* 

77 

148 

103 

64 

179 

145 

146* 

82 

145 

100 

55 

134 

1  50 

162* 

88 

147 

98 

66 

190 

154 

163* 

96 

152 

99 

67 

196 

158 

161 

82 

155 

98 

68 

202 

162 

1-1 

85 

15  9* 

98 

69 

-os 

167 

179 

86 

16  3* 

98 

70 

214 

I'M 

139 

98 

166* 

97 

’1 

::o 

1-3 

197 

85 

"  2 

226 

181 

190 

94 

-3 

233 

197* 

*5 

239 

192* 

80 

75 

246 

1  95  * 

**  9 

76 

252 

224* 

89 

-7 

259 

186* 

"2 

7  8 

266 

79 

2  7  3 

194* 

’1 

80 

2-9 

*  Indicates 

25  or  fewer  cases 

incl Jded  in  the  ca! 

Lculation  of  the  mean. 

height  permitted  under  AR  40-501.  In  contrast,  the  reciprocal  of  the 
percentage  of  mean  body  weight  to  the  AR  40-501  maximum  for  a  67  inch  tall 
female,  between  16  and  20  years  old,  is  107  percent  (1/(136/145)).  Thus, 
the  methodology  employed  in  AR  40-501  for  establishing  the  maximum 
allowable  weight  for  males  differs  from  that  used  for  females.  The  second 
of  the  two  explanations  is  also  confirmed;  the  current  AR  4C-501  weight 
standards  are,  in  fact,  constructed  in  such  a  way  to  result  in  a 
disproportionately  smaller  percentage  of  females  being  qualified  compared 
to  males. 
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SECTION  V 


The  Development  of  Proposed  Revised  Maxinun  Weight  Standards 

Having  shewn  that  the  structure  of  the  AR  40-501  weight  standards 
disproportionately  disqualifies  females  (and  older  males)  compared  to 
males,  aged  16-24  years,  we  shall  now  develop  revised  maximum  allowable 
weight  standards  that  are  uniformily  constructed  for  both  sexes  and  for 
all  age  brackets.  This  portion  of  the  analysis  involves  precisely 
defining  the  methodology  used  to  establish  the  current  maximum  weight 
standards  for  the  16-20  year-old  and  21  to  24  year-old  males,  and  then 
applying  the  same  methodology  to  the  females  and  older  males.  As  noted  in 
the  Introduction,  we  are  guided  by  the  analytic  constraint  that  the 
AR  40-501  maximum  weight  standards  for  young  males,  aged  16-24  years, 
should  remain  unchanged. 

The  Body-Mass  Index 

The  analysis  at  this  point  introduces  the  use  of  the  body-mass 
index  as  an  analytic  tool.  The  establishment  of  maximum  allowable  weights 
must  take  into  consideration  the  height,  age,  and  sex  of  the  individual. 
However,  consideration  of  maximum  weight  as  a  function  of  height,  age,  and 
sex  is  an  extremely  cumbersome  task  given  that  we  are  dealing  with  heights 
ranging  from  58  to  80  inches,  five  age  brackets,  and  the  two  sexes. 
Further,  sinply  evaluating  weight  as  a  function  of  height  is  not  a 
particularly  good  measure  of  the  degree  of  overweightedness.  More 
effective  is  an  index  that  is  highly  correlated  with  the  amount  of  body 
fat  and  is  independent  of  height  (Statistical  Bulletin,  Jan  -  Mar  1984). 


An  index  that  meets  these  criteria  is  one  that  is  expressed  by  the  formula 
BM=W/H2,  in  which  body-mass  (BM)  is  equal  to  weight  (W)  expressed  in 
kilograms  divided  by  height  (H)  expressed  in  meters  squared. 

In  a  validation  of  the  use  of  the  body-mass  index  as  an  effective 
quantitative  method  in  the  analysis  of  weights  in  the  NHANES  I  sample 
(National  Center  for  Health  Statistics,  1983),  it  was  determined  the 
formula  BM=W/H2  was  extremely  effective  in  predicting  the  mean  weight  of 
males  at  each  height  from  a  regression  equation  of  weight  on  height. 
However,  when  the  formula  BM=K/H2  was  applied  to  females,  it  was  found 
that  the  predicted  mean  weight  of  short  females  was  overestimated, 
compared  to  calculated  mean  weight,  while  the  estimated  mean  weight  of 
tall  females  was  underestimated,  compared  to  calculated  mean  weight.  When 
height  in  the  f  omul  a  as  applied  to  females  was  raised  to  the  1.5  power, 
rather  than  the  2  power,  the  overestimates  and  underestimates  of  mean 
weight  for  short  and  tall  females,  respectively,  disappeared  resulting  in 
predictions  as  accurate  as  those  for  males  using  the  BM  =  W/H2  formula. 
(For  a  more  detailed  and  technical  discussion  of  the  body-mass  index  see 
the  Appendix,  page  A-31.). 

Tables  8a  and  8b  present  the  current  AR  40-501  height  and  weight 
tatdes  for  males  and  females,  respectively  (see  Tables  la  and  lb), 
converted  to  a  body-rcass  standard  using  the  formula  BM  =  W/H2.  Table  8c 
presents  the  converted  current  standards  for  females  using  the  formula 
BM=W/h1*^.  Although  the  standards  for  females  using  the  formula 
BM=W/H2  shewn  in  Table  8b  are  not  used  in  the  present  analysis,  they  are 
presented  to  illustrate  an  additional  point  regarding  the  differing 


Table  8a 


AR  40-501,  Appendix  III,  Table  I 

2 

Converted  to  BM=W/H 
Mai  es 


Height 

(inches) 

Minimum 
(regardless 
of  age) 

Maximum 

41  yrs  and 
over 

60 . 

20 

31 

— 

32 

29 

61 . 

19 

31 

32 

29 

62 . 

19 

31 

32 

29 

63 . 

18 

31 

32 

29 

64 . 

n| 

mam 

32 

— 

32 

HI 

29 

65 . 

32 

32 

29 

66 . 

32 

32 

29 

67 . 

32 

32 

29 

68 . 

17 

HI 

32 

32 

31 

29 

69 . 

18 

32 

32 

31 

29 

70 . 

18 

31 

32 

32 

31 

29 

71 . 

18 

31 

32 

32 

31 

29 

72 . 

18 

mm 

32 

32 

mm 

29 

73 . 

18 

32 

32 

29 

74 . 

18 

32 

32 

31 

29 

75 . 

18 

32 

32 

31 

29 

76 . 

18 

HI 

32 

32 

31 

29 

77 . 

18 

32 

32 

31 

29 

78 . 

18 

31 

32 

32 

31 

29 

79 . 

18 

31 

32 

32 

31 

29 

80 . 

18 

31 

32 

32 

31 

29 

Table  8c 


AR  40-501,  Appendix  III,  Table  II 
Converted  to  BM=W/H^'^ 

Femal es 


Height 

(inches) 

Minimum 
(regardless 
of  age) 

Maximum 

18-20  yrs 

i 

1 

21-24  yrs (25-30  vrs 

31-35  yrs 

36-40  vrs 

41  yrs  and 
over 

58 . 

23 

31 

32 

33 

33 

34 

59 . 

23 

30 

31 

32 

32 

33 

34 

60 . 

23 

31 

31 

32 

33 

34 

61 . 

23 

30 

31 

31 

32 

33 

33 

62 . 

22 

29 

31 

31 

32 

33 

63 . 

22 

30 

30 

30 

31 

32 

32 

64 . 

22 

30 

30 

30 

31 

32  : 

33 

65 . 

22 

30 

31 

32 

32 

33 

66 . 

22 

29 

30 

31 

32 

32  ! 

33 

67 . 

22 

30 

30 

31 

32 

32 

33 

68 . 

22 

30 

31 

31 

32 

32 

33 

69 . 

22 

30 

31 

31 

32 

33 

; 

33 

23 

30 

31 

32 

32 

33 

33 

71 . 

23 

30 

31 

32 

3? 

33 

74 

72 . 

23 

31 

31 

32 

33 

33 

34 

I 

i 

I 

i 

i 
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methodology  applied  to  males  and  females. 


In  1974,  the  Army,  in  concert  with  the  other  services,  and  in 
response  to  a  request  of  the  Office  of  Assistant  Secretary  of  Defense 
(Manpower  and  Reserve  Affairs)  reviewed  the  appropriateness  of  the 
AR  40-501  height  and  weight  standards.  As  part  of  this  review,  the  Armed 
Forces  Epidemiological  Board  provided  expert  consultants  who  recommended 
that  a  single  body-mass  index  value  be  applied  as  the  weight  standard  for 
all  heights  within  an  age  bracket,  and  that  the  maximum  weight  in  pounds 
at  each  height  be  derived  from  the  index  value.  These  recommendations 
were  approved  and  resulted  in  adjustments  to  the  weight  standards  for 
males  in  May,  1976.  It  is  these  standards  which  are  presently  in  effect. 

As  can  be  seen  in  Table  8a,  the  maximum  body-mass  value  within  each 
age  bracket  is  the  same  regardless  of  height.  The  mimimura  body-mass 
index,  which  applies  regardless  of  age,  however,  varies  among  the  heights. 
The  minimum  weight  standards  were  not  the  subject  of  the  1974  review  and 
were  not  revised.  In  contrast  to  the  standards  for  males  expressed  by  the 
formula  BM=W/h2  are  those  for  females,  presented  in  Table  8b  using  the 
same  formula.  The  standards  for  females  were  not  revised  in  1976,  and 
within  each  age  bracket  and  for  the  minimum,  vary  among  the  heights,  with 
shorter  females  permitted  a  larger  body-mass  than  taller  women. 

Another  anomaly  in  the  application  of  the  body-mass  approach  to 
establishing  minimum  and  maximum  weight  standards  is  that  the  current 
AR  40-501  tables  specify  a  weight  in  pounds  that  falls  in  the  mid-range 
for  a  particular  body-mass  value.  For  example,  the  tables  specify  that  a 


16  year-old  male,  69  inches  tall,  weigh  no  more  than  209  pounds.  This 
height  and  weight  converts  to  a  body-mass  value  of  31.  The  range  of 
weights  for  this  height  and  body-mass  value  is  207-213  pounds.  The 
rationale  for  specifying  a  mid-range  weight  maximum  is  not  apparent. 
Simplicity,  and  the  rationale  of  the  body-mass  approach,  suggest  that  the 
maximum  weight  of  the  body-mss  value  range  ought  to  be  used  in  specifying 
the  maximum  allowable  weight  in  pounds.  Similarly,  a  mid-range  value  for 
weight  in  pounds  is  used  to  establish  the  minimum  required  weight,  rather 
than  the  minimum  weight  of  the  body-mass  value  range. 

The  precedent  established  in  1976  for  using  a  single  body-mass 
value  for  all  heights  within  an  age  bracket  to  set  the  maximum  weight 
permitted  males  will  be  observed  here  as  we  propose  revisions  to  the 
standards.  Further,  this  methodology  will  also  be  applied  to  the  minimum 
required  weights  for  males,  and  the  minimum  and  maximum  weights  for 
females.  The  minimum  weight  of  the  body-mass  value  weight  range  will  be 
used  to  establish  the  minimum  required  weight,  and  the  maximum  weight  of 
the  body-mass  range  will  be  used  for  the  maximum.  This  is  in  contrast  to 
the  use  of  a  mid-range  weight  of  the  body-mass  index  as  currently  applied 
in  the  standards  for  rales. 

The  effect  of  these  latter  adjustments  is  shown  in  Tables  9a  and 
9b.  These  tables  present  the  percentage  of  Americans,  aged  16-24  years 
and  aged  16-40  years,  respectively,  qualified  and  not  qualified  for 
enlistment  under  current  AR  40-501  standards  expressed  in  body-mass  values 
(see  Table  8a,  for  males,  and  Table  8c,  for  females) .  A  comparison  of 
Tables  9a  and  9b  to  Tables  3a  and  3b  shews  only  minor  changes  in  the 
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Table  9 
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sal i  f  led : 
ie  r  hei ght 
er  he  ight 
de rwe ight 
erwei  ;ht 


S  I 


-alifiei: 
Jer height 
r he : ght 
ie rwe i  ;.ht 

•rwe  1  ght 


al  if  i»d: 
lerhe i  jht 
1  r  h  e 1 jht 
:e :  we :  3b t 
:  w  e :  9  b  t 


Fe  r 

Under  Cur 

cer.tage  Qualified  and 
rent  AR  40-501  Height 

Not 

and 

Qualified 

Weight  Standards 

16-24  Year-old  ‘•ales 

and 

Females 

Mal  es 

Fe-a 1 es 

White 

*  1  ack 

Hispanic  Total 

White  Black  Hispanic 

Total 

96 . 8 

96.5 

96.2  96.8 
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qualification  rates. 


Among  the  NLS  sample  of  young  males,  aged  16-24  years,  conversion 
to  body-mass  resulted  in  a  1.1  percentage  point  ircrease  in  the  percentage 
qualified  while  among  the  NLS  females,  aged  16-24  years,  a  2.5  percentage 
point  increase  resulted.  Among  the  NHAlNES  I  samples  of  16-24  year  olds 
the  conversion  resulted  in  an  1.5  percentage  point  increase  in  the 
percentage  of  qualified  males  and  a  4.9  percentage  point  increase  in  the 
percentage  of  qualified  females.  Among  the  NHANES  II  samples  of  16-24 
yeat-olc!  males  and  feredes,  the  percentage  point  increases  are  .6  and  4.7, 
respectively.  Among  the  16-40  year  old  NHANES  I  and  NHANES  II  samples  of 
raJfP  and  females  (Table  9b)  similar  percentage  point  increases  occur, 
with  the  increase  for  females  hieing  larger  than  those  for  males. 

Proposed  Revised  Maximum  Weight  Standards 

To  establish  the  appropriate  maximum  body-mass  index  value  for 
males  older  than  24  years,  and  thus  adjust  the  current  standards  to 
reflect  that  the  weight  of  males  increases  with  age,  and  to  establish 
standards  for  females,  in  all  the  age  brackets,  using  the  same  methodology 
as  that  applied  to  males,  we  first  determined  the  mean  body-mass  for 
participants  in  each  of  the  three  data  sets,  in  each  of  the  five  age 
brackets.  Then,  using  16-20  year-old  and  21-24  year-old  males  as  the 
reference  group,  and  working  backwards,  we  determined  the  percentage  the 
current  standard  exceeded  the  mean  tody-mass.  This  percentage  added  to 
100  and  a  pip] led  to  the  mean  body-mass  for  the  age  bracket  yields  the 
maximum  allowable  body-mass  at  all  heights  for  each  of  the  two  age 


brackets.  This  percentage  was  then  applied  to  the  mean  tody-mast,  of  the 
males  in  the  older  ace  brackets  and  the  mean  body-mass  of  the  females  in 
each  age  bracket. 

Table  10  presents  the  results  of  these  calculations  and  shews  the 
change  in  tody-mass  maximums  for  males  and  females  in  each  of  the  data 
sets.  For  the  males,  the  calculations  yielded  the  same  mean  body -mass 
value,  regardless  of  data  set,  in  each  age  bracket.  These  data  also 
confirm  that  weight,  as  measured  by  body-mass,  increases  with  age.  Among 
females,  there  was  minor  variation  among  the  three  data  sets  in  the  mean 
body-mass  value  in  each  age  bracket.  Among  16-20  year-old  females,  the 
NLS  and  NHANES  II  samples  yielded  a  mean  body-mass  of  28  while  the  mean 
body-nass  value  of  the  NUANES  I  sample  v.as  29.  Among  the  21-24  year-old 
females,  a  tody-mass  value  of  29  was  the  mean  for  the  NUANES  I  and  NUANES 
II  samples,  while  the  mean  toils -mans  value  was;  28  for  the  NLS  sample. 
Among  the  NUANES  I  31-36  year-old  females,  the  mean  body-mass  value  was 
32,  while  for  the  compaiable  group  of  NUANES  II  females  it  was  31.  For  the 
25-30  year-old  and  _o-40  year-old  females  the  mean  tody -muss  value  war  the 
same  for  both  the  NHANES  I  and  NHANES  II  samples,  30  and  32,  respectively. 

Presented  beneath  the  mean  tody-mass  data  in  Table  10  are  proposed 
revised  standards  that  were  determined  using  the  calculation  described 
atove.  For  males,  aged  16-20  years  and  21-24  years,  the  current 
standards,  expressed  in  txxly-mass  values  of  31  and  32,  respectively  ate 
both  135  percent  of  the  mean  tody -mass  valuer  .  Accordingly,  tin;' 
percentage  was  appl ied  to  the  mean  tody-mass  values  to  yield  the  maximum 
allowable  body-mass  values  for  the  older  males  and  for  the  females  in  each 


jijmria ry  of  Body -mass  Values: 

Current  Mammur  Weight  Standards.  Mean  Body-mass 
!  <‘  Peri  ent  nf  Mean  Rodv-mass,  and  Changes  in  Stanrl 
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aqe  hracket.  'An  examination  of  Tables  7a-l  throuqh  7j>-3,  which  present 
ccrrparisons  of  AR  4H— sm  standards,  expressed  in  pounds,  to  the  mean 
weiqht  at  each  heiqht,  shows  that  the  reciprocal  of  the  mean  weight  at 
each  heiqht  as  a  nercentaoe  of  the  current  AP  40-Sfll  standards  ranges 
between  130  percent  and  137  percent  (excluding  those  heiqhts  containinq 

less  than  3e>  cases'  for  lf-20  year-old  males  'Table  7a-l  throuqh  7a-3'  and 
between  137  percent  and  ITS  percent  for  31  to  34  year-old  males  'Tables 

’’b-l  throuqh  _  'Thus,  the  calculation  used  here,  and  the 

determination  of  the  applicable  percentage  to  te  applied  to  the  mean 

hodv-mass  to  set  the  maximum  allowable  body-mass  value  is  confirmed  tv  an 
alternative  method.' 

The  effect  of  this  methodoloqy,  in  terms  of  changes  in  the 

bodv-mass  value  fo  te  used  as  the  maximum  allowable  weight  are  shown  i r. 
*  he  bottom  rows  of  Tabl e  FPr  the  .males,  aoed  lf-20  years  and  31-34 

vears,  there  is  no  change,  while  for  the  older  males  the  increment  is 

larqer  for  each  successive  aqe  bracket.  Tn  contrast,  the  incranents  for 

the  females  are  much  laroer  than  those  for  the  older  males  due  to  the  fact 
that  the  current  standards  are  set  so  ’ow. 

The  last  consideration  was  to  decide  which  of  the  three  sets  of 

maxi  min  standards,  at  the  T*s  percent  of  mean  tndv-mass  levels  to  propose 

as  the  rwised  maxi  mins.  Rince  the  ‘1LS  san^le  did  not  include  males  and 
females  over  the  aqe  of  ?s  years,  it  was  immediately  excluded  from  consid- 
eration  leavinq  either  the  NHANF.R  T  or  NHANF.R  TT  data  sets.  The  NHANKS  IT 
data  were  selected  for  two  reasons.  First,  they  were  collected  more  recen¬ 
tly,  and  thus  better  reflect  any  changes  in  mean  body  weiqht  that  may  have 


(vcm-red  between 
the  fenales  are 


the  two  surveys,  and  second,  the  standards  produced  for 
sliqhtlv  more  conservative  than  those  obtained  fran  the 


’-'"AW  t  sanrl  e. 


SHCTION  VI 


Qualification  Rates  Under  Proposed  Revised  Max lnui  Weight  Standards 
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Table  lit  presents  the  comparison  of  qualification  rates  under  the 
current  and  proposed  revised  standards  for  males  and  female-s,  aged  16-40 
years,  in  the  NHANES  I  and  N1IANES  II  samples.  Overall,  96.?  percent  of 
the  rales  in  the  NHANES  I  sample  are  qualified  under  the  revised 

standards,  comparer’  to  94.4  percent  under  the  current  standards.  Among 
the  NHANES  II  males,  96.6  percent  are  qualified  under  the  revised 

standards  compared  to  94.8  percent  under  the  current  standards.  The 

magnitude  of  tie  increases  in  qualification  rates  for  the  males,  compared 
to  the  increases  for  the  females,  is  mitigated  by  the  fact  that  the 

standards  were  increased  only  for  the  older  males,  aged  25-40  years. 

Among  females,  aged  16-40  years,  there  ore  substantial  increases  in 
toe  qual  :f  -cat  :c  n  rates  under  the  135  percent  of  mean  body-mass  maximum., 
c* injured  to  the  qua! if icat ion  rates  under  current  standards  converted  to 
:<><ly— uss.  '.'rider  the  proposed  revised  standards,  90.7  percent  of  all 
‘■HANES  I  i  erodes,  and  90.8  percent  of  the  NHANES  II  females  are  qualified, 
.-•.rjored  *  6b.?  percent  and  67.7  percent,  respectively,  under  the  current 
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females,  compared  to  males,  under  the  proposed  revised  standards  is 
attributable  to  differences  in  the  rate  of  disqualification  for 
overweightedness.  Table  12  presents  the  percentage  of  males  and  female's 
by  data  set,  sex,  race/ethnic  group,  and  age  bracket  who  would  be 
disqualified  for  overweightedness  under  standards  set  at  135  percent  of 
mean  body-mass.  As  can  be  seen,  the  overall  disqualification  rate  among 
females,  aged  16-24  years,  in  the  NLS  sample  is  3.2  percent  compared  to 
2.0  percent  for  the  males.  Among  the  NHANES  I  and  NHANES  IT  females,  aged 
16-40  years,  6.5  percent  and  7.1  percent,  respectively,  were  overweight 
under  the  proposed  revised  standards,  compared  to  2.7  percent  and 
2.8  percent  of  the  NHANES  I  and  NHANES  II  males,  respectively.  Table  12 
also  shows  that  black  females  are  disqualified  at  a  substantially  higher 
rate  under  the  revised  standards  than  are  white  and  Hispanic  females,  and 
all  the  race/ethnic  subgroups  of  males.  The  data  presented  in  Table  12 
also  provide  additional  confirmation  of  our  explanation  that  the 
percentage  of  females  in  the  general  population  who  are  overweight  is 
larger  than  that  percentage  of  males. 

Table  13  presents  more  clearly  the  effect  on  the  rates  of 
disqualification  for  overweightedness  of  the  proposed  revised  maximum 
weight  standards,  compared  to  the  current  standards.  This  table  presents 
the  percentage  point  changes  in  rate  of  disqualification.  Among  young 
males,  aged  16-24  years,  no  change  is  found  since  the  weight  standards 
were  not  revised.  For  the  males  in  the  older  age  brackets,  and  for  all 
female  age  brackets,  the  proposed  revised  standards  result  in  decreases  in 
the  disqualification  rate  for  all  race/ethnic  sub-groups  except  the 
NHANES  II  25-30  year  old  blacks.  The  decreases  for  all  the  female 
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Table  12 


Percentage  Overweight  Dnder  the  135  percent  Mean  Bofy-Mass 
Maxlmim  Weight  Standards 


Males  Penaiies 


White 

Black 

Hispanic 

Ustal 

White 

Black 

Hispanic 

■total 

NUS 

16-20 

2.0 

1.5 

1.7 

1.9 

2.2 

5.1 

2.2 

2.6 

21-24 

2.2 

1.7 

3.5 

2.2 

3.6 

7.3 

3.8 

4.1 

16-24 

2.1 

1.6 

2.3 

2.0 

2.8 

6.0 

2.8 

3.2 

NHANES  I 

16-20 

2.4 

3.1 

1.0 

2.4 

4.6 

11.3 

0.3 

5.1 

21-24 

2.1 

4.7 

7.1 

2.8 

5.1 

12.1 

4.3 

5.9 

16-24 

2.3 

3.7 

4.0 

2.5 

4.8 

11.6 

2.1 

5.5 

25-30 

4.1 

6.0 

1.3 

4.1 

5.6 

10.9 

7.7 

6.3 

31-35 

2.9 

1.6 

0.0 

2.6 

6.7 

17.9 

9.2 

8.1 

36-40 

1.0 

3.4 

0.0 

1.1 

7.0 

13.7 

6.3 

7.8 

ttotal 

2.6 

3.8 

2.3 

2.7 

5.6 

12.8 

4.9 

6.5 

NHANES  II 

16-20 

2.1 

2.9 

16.3 

3.0 

3.7 

10.2 

8.3 

4.8 

21-24 

2.5 

1.3 

7.9 

2.7 

5.3 

10.3 

3.2 

5.8 

16-24 

2.3 

2.3 

12.3 

2.9 

4.4 

10.2 

5.7 

5.2 

25-30 

3.0 

5.4 

4.1 

3.2 

5.9 

16.6 

2.1 

7.1 

31-35 

2.5 

0.8 

0.0 

2.2 

9.4 

14.8 

25.4 

10.5 

36-40 

2.1 

6.7 

0.0 

2.4 

7.3 

19.6 

2.1 

8.5 

TPtal 

2.5 

3.3 

6.4 

2.8 

6.1 

13.9 

6.5 

7.1 

Table  13 


Comparison  of  Percentage  Overweight 

Under  Current  AR  40-501  and  135  percent  Mean  Body-Mass  Maximum  Weight  Standards 


White 

Black 

Hispanic 

Total 

White 

Black 

Hispanic 

Total 

NLS 

16-20 

0.0 

0.0 

0.0 

0.0 

-15.7 

-23.6 

-16.7 

-16.9 

21-24 

0.0 

0.0 

0.0 

0.0 

-16.8 

-25.2 

-20.6 

-18.0 

16-24 

0.0 

0.0 

0.0 

0.0 

-16.1 

-24.2 

-18.2 

-17.3 

NHANES  I 


16-20 

0.0 

0.0 

0.0 

0.0 

-18.0 

-19.2 

-11.8 

-17.8 

21-24 

0.0 

0.0 

0.0 

0.0 

-23.5 

-26.0 

-12.2 

-23.0 

16-24 

0.0 

0.0 

0.0 

0.0 

-20.4 

-22.2 

-12.0 

-20.1 

2S-30 

-2.1 

-4.7 

0.0 

-2.3 

-22.2 

-35.9 

-29.5 

-24.1 

31-35 

-3.5 

-2.0 

0.0 

-3.2 

-18.8 

-34.6 

-37.4 

-21.6 

36-40 

-4.4 

-16.1 

-1.4 

-5.2 

-25.1 

-51.8 

-28.3 

-28.6 

Total 

-1.8 

-3.2 

-0.2 

-1.8 

-21.3 

-31.9 

-21.6 

-22.5 

NHANES  II 


16-20 

0.0 

0.0 

0.0 

0.0 

-18.8 

-21.0 

-18.4 

-19.1 

21-24 

0.0 

0.0 

0.0 

0.0 

-18.1 

-33.2 

-22.7 

-20.5 

16-24 

0.0 

0.0 

0.0 

0.0 

-18.5 

-26.3 

-20.6 

-19.7 

25-30 

-0.9 

0.0 

-4.4 

-1.0 

-24.9 

-29.9 

-38.9 

-26.4 

31-35 

-3.3 

-3.4 

-2.5 

-3.3 

-22.4 

-36.3 

-43.6 

-24.4 

36-40 

-6.0 

-5.0 

-20.8 

-7.0 

-24.2 

-35.7 

-32.2 

-26.2 

Total 

-1.6 

-1.1 

-5.2 

-1.8 

-21.7 

-29.6 

-30.4 

-23.1 

race/ethnic  subgroups  are  substantial,  compared  to  those  for  the  males. 
These  disproportionate  decreases  further  indicate  that  the  methodology 
employed  in  establishing  the  current  maximum  weight  standards  for  females 
differs  from,  and  is  more  conservative  than,  the  methodology  applied  to 


males. 


SECTION  VII 


Examination  and  Proposed  Revision  of  Miniiiun  Weight  Standards 

As  shown  in  Section  III,  the  current  AR  40-501  minimum  weight 
standards  for  enlistment  converted  to  body-mass  (Tables  8a  and  8c),  do  not 
specify  a  single  body-mass-value  regardless  of  height.  Further,  when  the 
maximum  weight  standards  for  males  were  revised  in  1976  the  minimum  weight 
standards  were  not  evaluated.  Accordingly,  in  the  general  context  of  our 
assessment  of  the  AR  40-501  standards,  it  was  appropriate  to  examine  the 
construction  of  the  minimum  standards,  and  if  necessary,  propose 
revisions.  Further,  our  approach  suggests  that  a  single  body-mass  value 
for  the  minimum  weight  standards  should  be  used  for  all  heights, 
consistent  with  the  methodology'  used  for  setting  the  maximum  weight 
standards. 

Our  first  step  in  exan ining  the  methodology  used  in  establishing 
the  current  minimum  standards  was  to  compare  the  current  standards  to  the 
mean  body'  weight  at  each  height  for  the  individuals  in  each  of  the  three 
data  sets.  This  was  the  same  procedure  used  to  examine  the  raximun 
standards  in  Section  rv,  Tables  7a-l  through  7e-2.  The  only  difference  is 
that  in  the  present  case  only  the  16-20  year -old  males  and  ferules  won 
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Tables  14a,  14b,  and  14c  present  the  mean  body  weight  of  the  16-20 
year  olds  in  the  NLS,  NHANES  I,  and  NHANES  II  samples,  respectively,  and 
the  mean  body  weight  as  a  percentage  of  the  current  A R  40-501  standard 
expressed  in  pounds.  Overall,  the  mean  body  weight  as  a  percentage  of 
the  AP  40-501  standards  is  much  the  same  for  males  and  females.  Among  the 
MLS  sample  of  16-20  year-old  males,  between  62  and  73  inches  tall,  the 
percentages  range  from  123  percent  to  134  percent,  while  the  range  for 
females,  between  59  and  72  inches  tall,  is  121  percent  to  128  percent 
(Table  14a).  Among  the  NHANES  I  sample  (Table  14b),  the  mean  body  weight 
as  a  percentage  of  the  standard  ranges  from  117  percent  to  134  percent  for 
those  males  between  65  and  73  inches  tall,  while  the  range  for  females 
between  60  and  68  inches  tall,  is  118  percent  to  129  percent.  Among  the 
NHANES  II  males,  between  61  and  74  inches  tall,  the  percentage  ranges  from 
102  percent  to  130  percent,  while  the  range  for  females,  between  61  and  68 
inch es  tall,  is  124  percent  to  129  percent  (Table  14c). 

The  data  indicate  that  the  variations  in  mean  body  weight  as  a 
percentage  of  the  Ah  40-501  standards  between  males  and  females  are  minor 
in  magnitude  suggesting  that  similar  methodology  was  used  to  establish  the 
minimum  weight  standard  for  both  sexes.  Thus,  the  analysis  indicates  that 
no  major  revisions  of  the  current  n irumun  weight  standards  are  required. 
Tins  leaves  the  task  of  s[>eeifying  a  single  body-mass  value  for  males  and 
fo;  f er>o]es,  regardless  of  height. 

Table  8a  shows  that  the  current  minimum  Unty-nasr,  value  for  males 
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Table  14a 


Comparison  of  Current  kR  40-501  Rlnlmiri  Weight  Standards 
and  Mean  Body  Weight  by  Height 

16-20  Tear-old  Rales  and  Females 

HLS  Sample 


KR  40-501  Rales  Females 

minimum  Weight  -  - 


Height 

lnchesl 

Rales 

Females 

Rean 

Body  Weight 

Percentage  of 

HR  40-501 

Rean 

Body  Weight 

Percentage  of 
KB  40-501 

58 

90 

104* 

116 

59 

92 

111 

121 

60 

100 

94 

147* 

147 

114 

121 

61 

102 

96 

127* 

125 

116 

121 

62 

103 

98 

127 

123 

119 

121 

61 

104 

100 

131 

126 

123 

123 

64 

105 

102 

134 

128 

125 

123 

65 

106 

104 

139 

131 

128 

123 

66 

107 

106 

143 

134 

131 

124 

61 

111 

109 

145 

131 

136 

125 

68 

115 

112 

148 

129 

140 

125 

69 

119 

115 

153 

129 

147 

128 

70 

123 

118 

158 

128 

146 

124 

71 

127 

122 

161 

127 

146 

120 

72 

131 

125 

168 

128 

160* 

128 

73 

135 

172 

127 

74 

139 

179 

129 

75 

143 

185 

129 

76 

147 

194 

132 

77 

151 

199 

132 

78 

153 

186* 

122 

79 

159 

190* 

119 

80 

166 

234* 

141 

•  Indicates  25  or  fewer  cases  Included  In  the  calculation  of  the  mean 


Table  14b 


Coaparlaon  of  Current  Aft  40-501  Rinlaaa  Weight  Standards 
and  Mean  Body  Weight  by  Height 

16-20  year  old  Hales  and  Pea-iles 

WHANES  I  Saaple 


Aft  40- 

•501 

Hales 

resales 

Height 

Mean 

Percentage  of 

Hean 

Percentage  of 

( Inches) 

Hales 

resales 

Body  Weight  AR  40-501 

Body  Weight 

AR  40-501 

58 

90 

115* 

128 

59 

92 

112* 

122 

60 

100 

94 

117 

124 

61 

102 

96 

117 

122 

62 

103 

98 

125* 

121 

120 

122 

63 

104 

100 

118* 

113 

129 

129 

64 

105 

102 

147  • 

140 

131 

128 

65 

106 

104 

124 

117 

128 

123 

66 

107 

106 

138 

129 

137 

129 

67 

111 

109 

149 

134 

129 

118 

68 

115 

112 

150 

130 

138 

123 

69 

119 

115 

152 

127 

158* 

137 

70 

123 

118 

161 

131 

136* 

115 

71 

127 

122 

165 

130 

148* 

121 

72 

131 

125 

168 

128 

140* 

112 

73 

135 

174 

129 

74 

139 

178* 

128 

75 

143 

172* 

120 

76 

147 

176* 

120 

77 

151 

171* 

113 

78 

153 

79 

159 

80 

166 

*  Indicates 

25  or  fever  cases 

Included  In  the 

calculation  of  the 

Bean. 

Table  14c 


Comparison  of  Currant  KR  40-501  Hiniaun  Weight  Standards 
and  Hear  Body  Weight  by  Haight 

16-20  year  old  Hales  and  Females 

WHAHES  IX  Sample 


A.R  40- 
Hlnimam 

-501 

weight 

Hales 

Pea  ales 

Height 

Haan 

Percentage  of 

Mean 

Percentage  of 

( Inches) 

Hales 

Peaal es 

Body  weight  AR  40-501 

Body  Weight 

AS  40-501 

58 

90 

118* 

131 

59 

92 

130* 

141 

60 

100 

94 

118* 

118 

113* 

120 

«i 

102 

96 

104 

102 

119 

124 

62 

103 

98 

127 

123 

126 

129 

63 

104 

100 

132 

127 

126 

126 

64 

105 

102 

129 

123 

131 

128 

65 

106 

104 

134 

126 

132 

127 

66 

107 

106 

139 

130 

134 

126 

67 

111 

109 

141 

127 

137 

126 

68 

115 

112 

146 

127 

142 

127 

69 

119 

115 

151 

127 

150* 

130 

70 

123 

118 

160 

130 

147* 

125 

71 

127 

122 

158 

124 

155* 

127 

72 

131 

125 

169 

129 

252* 

202 

73 

1  35 

367 

124 

74 

139 

173 

124 

75 

143 

186* 

130 

76 

147 

201* 

137 

77 

151 

221* 

146 

78 

153 

79 

159 

BO 

166 

•  Indicates 

25  or  fewer  cases 

included  in  the 

calculation  of  the  mean. 

An  examination  of  the  reciprocals;  of  the  percentage  of  lody  weight 
to  AR  40-501  standards  (Tables  14a  through  14c)  indicated  that,  with  some 
variation,  the  current  minimum  weight  standard  for  both  males  and  females 
is  80  percent  of  the  mean  body-mass.  Accordingly,  this  percentage  was 
applied  to  the  mean  body-mass  values  of  the  16-20  yeat-cld  males  and  16-20 
year-old  females  in  each  of  the  three  data  sets.  This  resulted  in  the 
specification  of  a  minimum  body-mass  standard  of  18  for  males,  regardless 
of  data  set,  and  22  for  the  females  in  the  NLS  and  NHANES  II  samples,  and 
23  for  the  females  in  the  NHANES  I  sample  (see  Table  15) .  Since  the 
results  from  the  NHANES  II  sample  were  used  to  establish  the  revised 
maximum  weight  standards,  the  NHANES  II  sample  results  were  also  used  to 
set  the  proposed  revised  minimum  weight  standards. 
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Current  Standards  17-20  22-23 

Mean  Bodv-ma s s 

NLS  23  28 

NHANES  I  23  23 

NHANES  II  23  28 

80_  of_  Mean  Body-t'.ass 

NLS  18  22 

NHANES  I  1 6  23 

NHANES  II  18  22 

Change:  Current  Standards 
v s  80  o f  Mean  B o d v - n a s s 

NLS  -2-1  -1/0 
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NHANES  II  -2'M  -1  0 
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Among  t: i  t*  16-40  year  old  rules  in  NHANES  1  anil  NHAKLS  II  samples, 
the  effect  of  the  proposed  revision  of  the  minimum  standard  resulted  ir.  a 
decrease  of  .?  percentage  point  in  the  overall  qualification  rate.  For 
females,  aged  16-40  years,  this  revision  resulted  in  an  increase  of 
. -  percentage  point  in  the  NHANES  I  sample  qualification  rate  and 
.4  percentage  joint  increase  in  the  NHANES  II  sample  qualification  rate. 


SECTION  VIII 


Examination  and  Proposed  Revision  of  Height  Standards 

Our  assessment  and  proposed  revision  of  weight  standards  have  been 
based  on  applying  sex  neutral  methodology.  Thus,  for  both  mal.es  and 
females,  the  minimum  allowable  weight  was  set  at  80  percent  of  the  mean 
body-mass  and  the  maximum  allowable  weight  was  set  at  135  percent  of  the 
mean  body-mass.  In  this  section  we  examine  current  height  standards*  and 
apply  a  similar  sex  neutral  approach. 

There  does  not  appear  to  be  any  medically  justifiable  reason  for 
considering  sex  in  the  specification  of  minimum  and  maximum  he;  ;h* 
standards.  However,  the  AR  40-501  standards  currently  permit  feral  e:  r' 
or  59  inches  tall  to  enter  the  military  but  excluder  males  *  * ■  •  • 
heights.  Females  between  73  and  80  inches  tall  are  excl 
in  this  height  range  are  accepted.  While  the  wel-ht  ;  •• 

a  function  of  height,  can  be  used  to  distiro.art.  .  ••  • • 

unheal  thy  one,  in  terms  of  rvervei  :h*ob*- 
very'  tall  one,  is  a  health.  •  •  •  •• 
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16-24  year-old  and  16-40  year  old  age  groupings  in  the  NHANES  I  and 
NHANES  II  samples  was  70  inches,  while  for  females  in  both  age  groupings 
and  samples  the  modal  height  was  64  inches.  (Among  the  16-24  year  old 
males  in  the  NLS  sample  the  modal  height  was  72  inches,  while  for  females 
in  this  age  grouping  the  modal  height  was  64  inches.  However,  since  these 
are  self-reported  data  one  should  treat  the  NLS  male  modal  height  with 
some  caution.) 

The  present  AR  40-501  minimum  and  maximum  height  standards  of  60 
and  80  inches,  respectively,  (ignoring  service  differences)  are  plus  and 
minus  10  inches  around  the  modal  height  of  70  inches.  For  females,  the 
present  AR  40-501  minimum  and  maximum  height  standards  are  58  and  72 
inches,  respectively,  and  are  minus  6  inches  and  plus  12  inches  around  the 
modal  height.  If  one  were  to  set  standards  that  took  into  account  these 
sex  differences  in  modal  height,  one  might  then  select  some  consistent 
range  around  the  modal  value  and  apply  it  to  both  males  and  females.  For 
example,  if  it  were  determined  that  plus  and  minus  10  inches,  the  range 
around  the  modal  height  for  males  currently  in  effect,  is  indeed  the 
appropriate  range,  and  then  applied  it  to  females,  the  minimum  and  maximum 
acceptable  heights  for  females  would  be  set  at  54  and  74  inches, 
respectively.  Conversely,  if  the  range  around  the  female  modal  height, 
minus  6  and  plus  12  inches,  were  applied  to  the  males,  then  the  minimum 
and  maximum  acceptable  heights  would  be  set  at  64  and  82  inches, 
respectively.  However,  neither  of  these  approaches  takes  into  account 
military  realities  and  occupational  requirements. 

There  is  no  analytic  basis  for  questioning  the  absolute  height  of 
58  inches  as  a  minimum  for  females  or  the  absolute  height  of  80  inches  as 
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a  maximum  for  males.  However,  if  a  short  female  is  suitable  for  military 
service,  it  is  unclear  why  an  equally  short  male  is  not  also  suitable. 
Similarly,  if  a  tall  male  is  suitable  for  military  service,  it  is  unclear 
why  an  equally  tall  female  is  not  also  considered  suitable.  Accordingly, 
we  propose  application  of  the  same  58  inches  in  height  as  the  minimum  for 
both  males  and  females  and  the  same  80  inches  in  height  as  the  maximum  for 
both  males  and  females. 

When  these  revised  minimum  and  maximum  height  standards  are  applied 
to  the  three  data  sets  the  effect  on  overall  qualification  rates  is 
neglible.  (The  changes  in  qualification  rates  are  so  small  that  they  do 
not  merit  detailed  presentation  in  a  table.)  Among  the  males  and  females, 
aged  16-24  years,  the  proposed  revision  in  height  standards  resulted  in  an 
increase  in  the  overall  qualification  rate  of  1  percentage  point.  Among 
the  16-24  years  and  16-40  year  old  groupings  of  males  and  females  in  the 
NHANES  I  sample,  the  revision  resulted  in  no  charge  in  the  overall 
qualification  rates.  For  the  NHANES  II  16-24  year  old  sample  of  males, 
the  overall  qualification  rate  increased  .1  percentage  point,  while  the 
rate  for  the  16-24  year  old  females  increased  .2  percentage  point.  Among 
NHANES  II  males  and  females,  the  overall  qualification  rate  increased  .1 
percentage  point  each  when  the  revised  height  standards  were  applied. 
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SECTION  DC 


An  Interim  Surra  ry 


*Rie  Proposed  Revisions  and  Hieir  Effect 

Thus  far,  our  analysis  has  resulted  in  a  number  of  proposed 
revisions  to  the  current  AP.  40-501  height  and  weight  standards.  The 
proposals  which  have  been  examined  in  detail  are: 

1.  Breaking  the  age  i  u.<  h  .  or  21-30  year-old  males  in  Table  I 

of  Appendix  III  cf  k  40-501  into  two  age  brackets,  one  for 
21-25  years,  and  another  for  26-30  years. 

2.  Changing  the  age  range  for  females  in  Table  II  of  Appendix 

III  of  AR  40-501  from  18-20  years  to  16-20  years. 

3.  Adjusting  the  weights  in  Tables  I  and  II  of  Appendix  III  to 

reflect  the  minimum  weight  of  the  body-mass  range  for  the 
minimum  required  weight,  and  to  reflect  the  maximum  weight  of 
the  body-mass  range  for  the  maximum  allowable  weight. 


4.  For  older  male  and  all  female  age  brackets,  establishing  a 
single  maximum  body-mass  value  to  be  applied  regardless  of 
height  determined  by  using  the  same  methodology  as  currently 
applied  to  younger  males.  Accordingly,  a  body-mass  value  of 
135  percent  of  the  mean  body-mass,  for  each  age  bracket,  was 
applied  for  all  males  and  females  as  the  maximum  allowable 
>  weight. 
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For  males  and  females  establishing  a  single  minimum  body-mass 
value  to  be  applied  regardless  of  height.  Accordingly,  a 
body-mass  value  of  80  percent  of  the  mean  body-mass  of  males 
and  females,  aged  16-20  years,  was  applied  for  all  males  and 
females,  as  the  minimum  required  weight. 

6.  'The  minimum  and  maximum  height  standards  for  males  and 
females  should  be  the  same,  with  the  minimum  height  set  at  58 
inches,  and  the  maximum  height  set  at  80  inches. 

The  percentage  of  16-24  year-old  males  and  females  in  each  of  the 
three  data  sets  who  would  be  qualified  under  all  the  proposed  changes  to 
the  height  and  weight  standards  are  presented  in  Table  16.  Among  the 
males  in  the  NLS  sanple,  the  NHANES  T,  and  the  NHANES  II  sample, 
96.7  percent,  95.5  percent,  and  95.7  percent,  respectively,  are 
qualified.  For  females,  the  comparable  qualification  rates  are 

94.9  percent,  90.9  percent,  and  92.9  percent.  These  data  indicate  that 
even  when  the  same  methodology  in  establishing  height  and  weight  standards 
for  males  and  females  is  applied,  females  are  still,  as  under  the  current 
AR  40-501  standards,  qualified  at  a  lower  rate.  This  result  is  due 
principally  to  the  earlier  reported  finding  that,  in  general,  more  females 
than  males  are  overweight. 

The  quad,  if ication  rates  among  the  race/ethnic  subgroups  of  males 
presented  in  Table  16  are  similar,  with  the  exception  of  the  NHANES  II 
sample  of  Rispanics.  Among  the  femade  race/ethnic  subgroups,  the 


Table  16 


Percentage  of  Qualified  and  Not  Qualified 
Under  Rwised  Height  and  Weight  Standards 

16-24  fear-old  Males  and  Females 


Males  Females 


White 

Black 

Hispanic 

'total 

White 

Black 

Hispanic 

total 

NLS 

Qualified 

96.7 

96.5 

95.8 

96.7 

95.5 

91.2 

95.0 

94.9 

Not  Qualified) 

Underheight 

0.0 

0.0 

0.0 

0.0 

0.3 

1.6 

0.8 

0.5 

Overheight 

0.0 

0.3 

0.0 

0.1 

0.0 

0.0 

0.0 

0.0 

Underweight 

1.2 

1.6 

1.9 

1.2 

1.5 

1.2 

1.4 

1.5 

Overweight 

2.1 

1.6 

2.3 

2.0 

2.8 

6.0 

2.8 

3.2 

3.3 

3.5 

4.2 

3.3 

4.5 

9.8 

5.0 

5.1 

•total 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

NHANES  I 

Qualified 

95.7 

93.1 

96.0 

95.5 

91.8 

85.2 

89.5 

90.9 

Not  Qualified) 

Underheight 

0.0 

0.0 

0.0 

0.0 

0.4 

0.5 

4.3 

0.6 

Overheight 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Underweight 

2.0 

3.2 

0.0 

2.0 

3.0 

2.6 

4.1 

3.0 

Orerwelght 

2.3 

3.7 

4.0 

2.5 

4.8 

11.6 

2.1 

5.5 

4.3 

6.9 

4.0 

4.5 

8.2 

4.8 

10.5 

9.1 

•total 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

SHANES  II 

Qualified 

96.3 

96.4 

87.1 

95.7 

94.1 

88.1 

88.4 

92.9 

Sot  Qualified: 
Underfreight 

0.0 

0.0 

0.0 

0.0 

0.4 

0.4 

3.7 

0.6 

Overfreight 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Underweight 

1.5 

1.4 

0.6 

1.4 

1.2 

1.3 

2.3 

1.3 

Overweight 

2.3 

2.3 

12.3 

2.9 

4.4 

10.2 

5.7 

5.2 

3.7 

3.6 

12.9 

4.3 

5.9 

11.9 

11.6 

7.1 

Total 

±00.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 
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qualification  rate  of  blacks  is  lower  than  that  for  whites  in  al]  three 
data  sets.  Conpared  to  Hispanic  females,  black  females  are  disqualified 
at  a  higher  rate  in  the  NLS  and  MHANES  I  samples.  In  the  NHANES  II 
sample,  the  qualification  rate  for  black  and  Hispanic  females  are 
similar.  This  result  is  consistent  with  the  earlier  reported  finding  that 
more  black  females  are  overweight  than  white  and  Hispanic  females  (see 
Table  6).  While  females  are  still  qualified  at  a  lower  rate  than  males, 
the  very  large  disparity  in  rates  under  current  standards  (See  Table  3a) 
is  substantially  reduced. 

Tables  17a,  17b,  and  17c  summarize  the  effect  of  the  proposed 
revision  of  the  standards  for  the  NLS,  NHANES  I,  and  NHANES  II  16-24 
year-old  samples.  Table  17a  shews  that  among  the  NLS  sample  of  males, 
aged  16-24  years,  the  net  effect  of  the  revisions  is  an  0.8  percentage 
point  increase  in  the  overall  qual if ication  rate.  The  comparable  change 
for  NLS  sample  females  is  an  increase  of  20.5  percentage  points.  Most  of 
this  increase  (17.3  percentage  points)  in  the  overall  qualification  rate 
is  attributable  to  the  revision  of  the  maximum  weight  standards.  Among 
the  NHANES  I  and  NHANES  II  samples  of  males,  aged  16-24  years,  the  net 
increases  in  the  qual if ication  rate  are  1.1  percentage  point  (see  Table 
17b)  and  .A  percentage  point  (see  Table  17c),  respectively.  The 
gual i f icat ion  rate  increased  25.5  percentage  points  for  the  NHANES  I 
females  (see  Table  17b)  and  25.1  percentage  points  for  the  NHANES  II 
females  (see  Table  17c),  aged  16-24  years.  Most  of  these  increases  (20.1 
and  19.7  percentage  points,  respectively)  are  attr ibutable  to  the  revision 
of  the  weight  standards. 

Table  18  presents  the  overall  qualification  rates  after  the 
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Summary  of  the  Effect  of  Changes  in 
AR  40-501  Height  and  Weight  Standards 
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application  of  the  proposed  revisions  for  the  16-40  year-old  NHANES  I  and 
NHANES  II  samples.  The  results  are  similar  to  those  reported  for  the 
16-24  year-old  samples,  with  females  qualified  at  a  lower  rate  than  males, 
and  black  females  disqualified  at  a  higher  rate  than  white  females. 

Tables  19a  and  19b  summarize  the  effect  of  all  the  proposed 
revisions  on  qualification  rates  for  the  NHANES  I  and  NHANES  II,  16-40 
year-old  males  and  females.  Among  the  NHANES  I  males  the  overall 
qualification  rate  increased  3.1  percentage  points  while  the  rate  for 
females  increased  26.7  percentage  points  (see  Table  19a).  Of  the  total 
increase  in  the  qualification  rate  among  NHANES  I  females,  22.5  percentage 
points  is  due  to  the  revision  of  the  maximum  weight  standards.  The 
increase  in  qualification  rates  for  NHANES  II  16-40  year  old  males  and 
females  is  3.0  percentage  points  and  27.4  percentage  points,  respectively 
(see  Table  19b).  Of  the  total  increase  for  the  NHANES  II  females,  23.1 
percentage  points  is  due  to  revision  of  the  maximum  weight  standards. 

Details  of  the  rates  of  overweightedness  for  each  age  and 
race/ethnic  group  presented  in  Tables  16  and  18  were  discussed  earlier  in 
Section  VI  of  this  report  and  can  be  found  in  Table  12., 

Presented  in  Tables  20a  and  20b  are  comparisons  of  the  current 
AR  40-501  height  and  weight  (in  pounds)  standards  and  the  proposed  revised 
standards  (converted  to  pounds  from  body-mass)  for  males  and  famales, 
respectively.  These  tables  reflect  the  modification  of  the  age  brackets, 
and  include  males  58  or  59  inches  tall  and  females  72  to  80  inches  tall. 
For  the  males  (Table  20a) ,  the  adjustments  in  the  minimum  weight  standards 
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Table  18 


Percentage  Qualified  and  Hot  Qualified 
Under  Revised  AR  40-501  Height  and  Height  Standards 

15-40  Tear-old  Hales  and  Resales 


Hales  Resales 


White 

Black 

Hispanic 

Total 

white 

Black 

Hispanic 

Total 

HHANES  r 

Qualified 

96.2 

93.7 

97.8 

96.0 

92.2 

84.6 

89.4 

91.2 

Hot  Qualified: 

Onderhelght 

0.0 

0.0 

0.0 

0.0 

0.4 

0.4 

3.5 

0.5 

Overheight 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Underweight 

1.2 

2.5 

0.0 

1.3 

1.8 

2.3 

2.2 

1.9 

Overweight 

2.6 

3.8 

2.2 

2.7 

5.6 

12.8 

4.9 

6.5 

3.8 

6.3 

2.2 

4.0 

7.8 

15.4 

10.6 

8.8 

Total 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

HHANES  II 

Qualified 

96.8 

96.1 

93.3 

96.5 

92.7 

85.0 

85.7 

91.3 

Hot  Qualified: 

Underbeight 

0.0 

0.0 

0.0 

0.0 

0.2 

0.2 

5.2 

0.5 

Overheight 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Underweight 

0.8 

0.7 

0.3 

0.7 

1.0 

0.9 

2.6 

1.1 

Overweight 

2.5 

3.3 

6.4 

2.8 

6.1 

13.9 

6.5 

7.1 

3.2 

3.9 

6.7 

3.5 

7.3 

15.0 

14.3 

8.7 

Total 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100. 0 

100.0 
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Table  20a 


Coaparison  of  Current  AR  40-501  and  Revised  Height  and  Weight  Standards 
(In  Pounds,  with  Haxlmoa  Weight  Set  at  135  Percent  of  Kean  Body-Rasa) 

Hales 


Hiniaum  Haziauo 


16-20 

7  r« 

21-24 

yrs 

25-30 

yra 

Belght 

AR 

804 

AR 

1354 

AR 

135% 

A R 

135% 

(Inches) 

40-501 

BH 

Change 

40-501 

BH 

Change 

40-501 

BR 

Change 

40-501 

BH 

Change 

58 

84 

150 

155 

165 

59 

- 

87 

- 

- 

155 

•  - 

- 

160 

- 

- 

170 

- 

CO 

100 

90 

-10 

158 

161 

+3 

163 

166 

43 

163 

176 

49 

61 

102 

93 

-9 

163 

166 

+3 

168 

172 

44 

168 

182 

44 

62 

103 

96 

-7 

168 

172 

♦4 

174 

177 

43 

174 

188 

414 

63 

104 

99 

-5 

174 

177 

♦  3 

180 

183 

43 

180 

194 

414 

64 

105 

102 

-3 

179 

183 

♦4 

185 

189 

44 

185 

200 

415 

65 

106 

106 

0 

185 

189 

4-4 

191 

195 

44 

191 

207 

416 

66 

107 

109 

+2 

191 

195 

♦4 

197 

201 

44 

197 

213 

416 

67 

111 

112 

+1 

197 

201 

44 

203 

207 

♦4 

203 

220 

417 

68 

115 

116 

♦  1 

203 

207 

44 

209 

213 

44 

209 

226 

417 

69 

119 

119 

0 

209 

213 

44 

215 

220 

45 

215 

233 

418 

70 

123 

122 

-1 

215 

219 

44 

222 

226 

44 

222 

240 

418 

71 

127 

126 

-1 

221 

225 

44 

228 

233 

45 

228 

247 

419 

72 

131 

130 

-1 

227 

232 

45 

234 

240 

46 

234 

254 

420 

73 

135 

133 

-2 

233 

237 

44 

241 

246 

45 

241 

261 

420 

74 

139 

137 

-2 

240 

245 

45 

248 

253 

45 

248 

268 

420 

75 

143 

141 

-2 

246 

252 

46 

254 

260 

46 

254 

276 

422 

76 

147 

144 

-3 

253 

258 

45 

261 

266 

45 

261 

283 

422 

77 

151 

148 

-3 

260 

265 

45 

268 

274 

46 

268 

290 

422 

78 

153 

152 

-1 

267 

272 

45 

275 

281 

46 

275 

298 

423 

79 

159 

156 

-3 

273 

279 

46 

282 

288 

46 

282 

306 

424 

80 

166 

160 

-6 

280 

286 

46 

289 

295 

46 

289 

314 

425 

86 


Table  20a  (Continued) 


Comparison  of  Current  A R  40-501  and  Revised  Height  and  Weight  Standage 
(in  Pounds,  with  Maximum  Weight  Set  at  135  Percent  of  Mean  Body-Mass) 

Males 


Maximum 


31-35 

yes 

36-40 

yrs 

41  yn 

I  and 

over 

AR 

1354 

AR 

135% 

AR 

135% 

Height 

40-501 

BM 

Change 

40-501 

BM 

Change 

40-501 

BM 

Change 

(Inches) 

170 

170 

170 

58 

- 

175 

- 

- 

175 

- 

- 

175 

- 

59 

162 

181 

+  19 

157 

181 

+  24 

150 

181 

+  31 

60 

167 

187 

+20 

162 

187 

+  25 

155 

187 

+  32 

61 

173 

194 

+  21 

168 

194 

+  26 

160 

194 

+  34 

62 

178 

2-0  0 

+  22 

173 

200 

+  27 

165 

200 

+  35 

63 

184 

206 

+  22 

179 

206 

+  27 

171 

206 

+  35 

64 

190 

213 

+  23 

184 

213 

+  29 

176 

213 

+  37 

65 

196 

219 

+23 

190 

219 

+29 

182 

219 

+  37 

66 

202 

226 

+24 

196 

226 

+  30 

187 

226 

+  39 

67 

208 

233 

+  25 

202 

231 

+  31 

193 

233 

+  40 

68 

214 

240 

+  26 

208 

240 

+  32 

198 

240 

+4  2 

69 

220 

247 

+  27 

214 

247 

+  33 

204 

247 

+  43 

70 

227 

254 

+  27 

220 

254 

+  34 

210 

254 

+  44 

71 

233 

261 

+  28 

226 

261 

+  35 

216 

261 

+45 

72 

240 

269 

+  29 

233 

269 

+  36 

222 

269 

+  47 

73 

246 

276 

+  30 

239 

275 

+  37 

228 

276 

♦  48 

74 

253 

284 

+  31 

246 

284 

+38 

234 

284 

+  50 

75 

260 

291 

+  31 

252 

291 

+39 

241 

291 

+  50 

76 

266 

299 

+  33 

259 

299 

■♦-40 

247 

299 

+  52 

77 

273 

307 

+  34 

266 

307 

+  41 

254 

307 

+  53 

78 

281 

315 

+  34 

273 

315 

+42 

260 

315 

+  55 

79 

288 

323 

+35 

279 

323 

+44 

267 

323 

+  56 

80 

87 


result  in  snail  decreases  in  the  minimum  acceptable  weights,  except  for 
those  whose  height  is  less  than  63  inches  or  at  80  inches.  For  the  males 
aged  16-20  years-old  and  21-24  years-old,  the  maximum  weight  permitted  was 
increased  3  to  6  pounds.  These  changes  are  due  to  the  use  of  the  upper 
limit  of  the  body-mass  value  when  expressed  in  pounds.  For  the  males  in 
the  25-30  year-old  age  bracket,  the  maximum  allowed  weight  under  the 
135  percent  of  mean  body-mass  standard  was  increased  by  9  to  25  pounds. 
For  the  31-35  year-old  and  36-40  year-old  males,  the  maximum  allowed 
weight  was  increased  by  19  to  35  pounds  and  24  to  44  pounds, 
respectively. 

(The  analysis,  to  this  point,  has  not  considered  the  weight 
standards  for  those  in  the  41  years  and  over  age  bracket.  Since  this  is 
an  open-ended  age  bracket  it  presents  analytic  problems  in  that  an 
end-point  is  required  to  perform  calculations.  Following  the  present 
methodology,  which  includes  five  years  in  each  age  bracket,  the  mean 
body-mass  for  the  age-bracket  of  41-45  years  and  the  maximum  weight 
standard  of  135  percent  of  mean  body-mass  were  calculated.  For  the 
NHANES  II  males  and  females,  ages  41-45  years,  the  mean  body-masses  were 
26  and  32,  respectively,  and  the  maximum  weight  standard  body-masses  of 
135  percent  of  mean  body-mass  were  35  and  43,  respectively.  These  values 
are  the  same  as  those  that  apply  to  the  31-35  year-old  and  36-40  year-old 
males  and  36-40  year-old  females.) 

For  the  females  (Table  20b) ,  the  revision  of  the  minimum  weight 
standards  resulted  in  lower  required  weights  of  3  to  9  pounds.  Appli¬ 
cation  of  the  135  percent  of  mean  body-mass  standard  resulted  in  increases 
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in  the  maximum  allowable  weight  of  31  to  45  pounds  for  the  16-20  year-old 
and  21-24  year-old  females.  For  the  older  females,  aged  25-30  years,  31-35 
years,  and  36-40  years,  the  increases  in  the  maximum  allowable  weight 
range  from  37  to  57  pounds. 

Reconsideration  of  the  Proposed  Revision  of  the  Ma*iiM  weight  Standards 

The  effects  of  these  revisions  are  certain  to  result  in  a  pause. 
The  application  of  the  135  percent  of  mean  body-mass  standard,  currently 
in  effect  for  young  males,  aged  16-24  years,  to  the  older  males  and  all 
female  age  brackets  has  a  dramatic  effect  on  the  maximum  weight 
standards.  A  26  year-old,  5' 10"  (70  inches)  male  who  weighs  240  pounds, 
or  a  25  year-old,  5*5"  (65  inches)  female  who  weights  194  pounds,  are 
clearly  very  heavy,  and  probably  clinically  overweight,  and  their 
suitability  for  military  service  subject  to  question.  One  might  suggest 
that  even  if  the  methodology  used  to  construct  these  tables  is  correct, 
and  that  it  should  be  consistently  applied  to  both  males  and  females  in 
each  of  the  five  age  brackets,  the  results  are  not  realistic. 

The  discussion  in  Section  IV  of  overweightedness  stated  that  an 
individual  whose  weight  is  20  percent  or  more  in  excess  of  the  mean  weight 
is  considered  to  be  medically  overweight.  Thus,  ar  inconsistency  between 
medical  practice  and  the  present  AF.  40-501  maximum  weight  standards  for 
rales  aged  16-24  years  exists.  Already,  and  in  the  absence  of  any 
revision  in  the  AR  40-501  maximum  weight  standards,  some  percentage  of 
young  males  who  are  fully  qualified  under  the  current  AR  40-501  standards 
for  military  service  are  also  overweight.  Clearly,  a  standard  that 
establishes  the  maximum  allowable  weight  at  135  percent  of  the  mean 
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Tabl •  20b 


1 

*  Tabl#  20b 

-  - 

Raaalea 

Hlnlaua 

Railaua 

(  16-20  yr* 

21-24  yra  25-30  yra 

Height  AR  80%  AR  135% 

AR  135%  AR  135% 

(Inches!  40-501  BR  Chang#  40-501  BR  Chang# 

40-501  BR  Chang#  40-501  BR  Chang# 

58  90  85  -5  120  151  +31 

124  155  +31  126  163  +37 

59  92  87.  -5  122  155  +33 

126  15#  +33  128  167  +3* 

k  60  *4  90  -4  124  15*  +35 

128  163  +35  130  172  +42 

61  96  92  -4  127  163  +36 

130  167  +37  132  176  +44 

»  62  98  94  -4  128  167  +39 

132  172  +40  134  180  +46 

63  100  96  -4  132  171  +39 

134  176  +42  136  185  +49 

64  102  99  -3  135  175  +40 

136  180  +44  13*  189  +50 

65  104  101  -3  138  180  +42 

140  184  +44  144  194  +50 

66  106  103  -3  141  184  +43 

145  189  +44  148  198  +50 

67  109  106  -3  145  188  +43 

14*  1*3  +44  152  203  +51 

68  112  108  -4  150  192  +42 

153  1*7  +44  156  207  +51 

69  115  110  -5  154  1*6  +42 

157  202  +45  161  212  +51 

70  118  113  -5  158  201  +43 

162  206  +44  165  216  +51 

71  122  115  -7  162  205  +43 

166  210  +44  169  221  +52 

72  125  118  -7  167  209  +42 

171  215  +44  174  226  +52 

73  128  120  -8  171  214  +43 

177  219  +42  17*  231  +52 

'  7«  130  123  -7  175  218  +43 

182  224  +42  185  235  +50 

(  75  133  125  -8  179  223  +44 

187  228  +41  1*0  240  +50 

.  76  136  128  -8  184  227  +43 

192  233  +41  196  245  +49 

77  139  130  -9  188  232  +44 

197  238  +41  201  250  +49 

Hlnlaua  Haxlaua 

16-20  yra  21-24  yra  26-30  yea 

Haight  HR  sot  AR  135%  AR  135%  AR  135% 

(Inches!  40-501  BR  Chang*  40-501  BR  Chang#  40-501  BR  Chang#  40-501  BR  Chang# 


120  151  +31  124  155  +31  126  163  +37 
122  155  +33  126  15#  +33  128  167  +3# 
124  15#  +35  128  163  +35  130  172  +42 

127  163  +36  130  167  +37  132  176  +44 

128  167  +3#  132  172  +40  134  180  +46 
132  171  +39  134  176  +42  136  185  +4# 

135  175  +40  136  180  +44  13#  IS#  +50 
138  180  +42  140  184  +44  144  1«4  +50 
141  184  +43  145  18#  +44  148  1*8  +50 

145  188  +43  14#  193  +44  152  203  +51 
150  192  +42  153  1*7  +44  156  207  *51 
154  1*6  +42  157  202  +45  161  212  +51 

158  201  +43  162  206  +44  165  216  +51 
162  205  +43  166  210  +44  169  221  +52 
167  209  +42  171  215  +44  174  226  +52 

171  214  +43  177  219  +42  179  231  +52 
175  218  +43  182  224  +42  185  235  +50 
17*  223  +44  187  228  +41  1*0  240  +50 

184  227  +43  192  233  +41  196  2*5  +49 
188  232  +44  197  238  +41  201  250  +4* 
192  236  +44  203  242  +39  206  255  +4* 

196  241  +45  208  247  +3*  211  260  +4* 
201  245  +44  213  252  +39  216  265  +49 


78  141  133  -8  192  236  +44 

203  242  +39  206  255  +4* 

7*  144  135  -9  196  241  +45 

208  247  +3*  211  260  +4* 

|  80  147  ns  -9  201  245  +44 

1 

< 

'♦(  ) 

213  252  +39  216  265  +49 

Table  20b  (Continued) 


Comparison  of  Current  AR  40-501  and  Revised  Height  and  Weight  ct - •- 
(in  Pounds,  with  Maximum  Weight  Set  at  135  Percent  of  Mean  Body-Mass) 

Females 


Maximum 


31-35 

y  rs 

36-40 

yrs 

41  yrs  and 

over 

AR 

135% 

AR 

135% 

AR 

1354 

He i jht 

40-501 

BM 

Change 

40-501 

BM 

Change 

40-501 

BN 

Change 

( Inches) 

129 

167 

♦  3  8 

132 

171 

♦  39 

135 

171 

♦  36 

58 

131 

171 

♦  40 

134 

175 

♦  41 

137 

175 

♦  38 

59 

133 

176 

♦  43 

136 

180 

♦44 

139 

180 

♦  41 

60 

135 

180 

♦45 

139 

184 

♦  45 

141 

184 

♦  43 

61 

137 

185 

♦  48 

140 

189 

♦49 

144 

189 

♦  45 

62 

139 

189 

+50 

143 

194 

♦  51 

145 

194 

♦  49 

63 

143 

194 

♦  51 

145 

198 

♦  53 

149 

196 

♦  49 

64 

148 

198 

+  50 

150 

203 

+  53 

153 

203 

♦  50 

65 

151 

203 

+  52 

154 

208 

♦  54 

157 

208 

♦  51 

66 

156 

208 

+  52 

158 

212 

♦  54 

162 

212 

♦  50 

67 

160 

212 

+  52 

162 

217 

♦  55 

166 

217 

♦  51 

68 

164 

217 

♦  53 

167 

222 

♦  55 

170 

222 

♦  52 

69 

168 

222 

♦  54 

171 

227 

♦  56 

174 

227 

♦  53 

"0 

173 

226 

♦  53 

175 

232 

♦  57 

179 

232 

♦  53 

178 

231 

♦  53 

181 

237 

♦  56 

184 

237 

♦  53 

1  *> 

183 

236 

♦  53 

186 

242 

♦  56 

190 

242 

♦  52 

T  3 

188 

241 

♦  53 

191 

247 

♦  56 

195 

247 

♦  52 

’4 

194 

246 

♦  52 

196 

252 

♦  56 

200 

252 

♦  52 

'5 

199 

251 

♦  52 

202 

257 

♦  55 

205 

257 

♦  52 

"6 

:c4 

256 

♦  52 

207 

262 

♦  55 

211 

262 

♦  51 

■»  1 

209 

261 

♦  52 

21  3 

267 

♦  54 

216 

267 

♦  51 

’  8 

215 

266 

♦51 

218 

272 

♦54 

220 

27  2 

♦  52 

n  9 

:i9 

O'1! 

♦  52 

223 

277 

♦54 

225 

277 

♦  52 

00 

body-mas?  is  one  that  includes  rales  who  are’  overweight  using  120  percent 
of  mean  fxady-mass  as  the  criterion  for  overweightedness.  When  the 
US  percent  mean  body-mass  standard  is  applied  to  older  males  and  all 
females  in  establishing  the  maximum  weight  standard,  the  problem  is 
ext  erxled . 

Presented  in  Table  21  are  the  percentages  of  males  and  females  who 

would  he  qualified  under  the  proposed  maximum  weight  standards  but  who 

would  also  t>e  considered  medically  overweight.  Among  the  males,  aged 
16-40  years,  3.7  percent  of  the  tt.S  sample,  6.]  jiercent  of  tlie  NUANKS  1 
sample,  ami  4.F  percent  of  the  NHANFS  n  sample  are  medically  overweight. 
Among  the  females,  aged  16-40  years,  4.1  percent,  6.1  percent,  and 

7. 1  r c»nt  of  the  NLS,  M3ANTF  1  and  IfHANKs  11  samples,  respect  ively,  are 

med l ca 1 1 y  ove rwe i gh  t . 

The  text  of  the  current  Ah  40- SO  1  offers  one  solution  to  the 
diiemro.  Sect  ion  X  r  I ,  Paragraph  ..-23d.  states:  "F.Ven  though  the 

individuals  weight  is  within  the  maximur  shown  ir.  table  I  or  II,  as 
apj't of  i  iate,  appendix  III,  he  will  re  reported  a:  medical  ly  unacceptable 
when  the  medical  exar  iner  consider:  t  f  if  individual's  weight,  in  relation 
to  the  body  structure  and  musculature,  constitute;  otiosity  of  suet  a 
degree  as  to  interfere  viitt  ttie  satisfactory  completion  of  preset  ited 
training."  Thus,  the  standards  setting  the  maximum  allowable  wei.ht  at 
13 S  percent  of  the  mean  tody -mass  could  tie  implemented  at  that  level  and 
cases  of  overweightedness  fiandled  by  application  of  Parser  apt.  2-23d. 
Ho/ever,  such  an  abroach  might  tend  to  undermine  the  desired  objectivity 
of  the  maximum  weight  standards  in  screening  applicants  for  military 


Table  21 

l^roentage  of  Qualified  but  Medically  CVerveight 
Under  MaximuRj  weight  Standard  of  135  percent  Mean  Body-Miss 


Kale. 

Panacea 

white 

Black 

Hispanic 

total 

White 

Black 

Hispanic 

'total 

16-20 

3.4 

2.3 

5.8 

3.3 

3.7 

5.0 

1.6 

3.8 

21-24 

4.6 

3.5 

2.0 

4.4 

4.1 

6.5 

5.3 

4.5 

16-24 

3.9 

2.8 

4.5 

3.7 

3.9 

5.6 

3.0 

4.1 

»«ANES  I 

16-20 

5.9 

3.1 

4.2 

5.4 

4.9 

3.7 

2.6 

4.6 

21-24 

5.6 

1.8 

3.6 

5.0 

4.1 

9.1 

3.2 

4.6 

16-24 

5.7 

2.6 

3.9 

5.2 

4.5 

6.0 

2.9 

4.6 

25-30 

4.2 

6.4 

"*.4 

4.5 

6.6 

11.2 

21.1 

7.7 

31-35 

5.9 

2.0 

3.4 

5.4 

5.8 

12.6 

7.6 

6.7 

36—40 

4.5 

16.1 

1.4 

5.2 

8.4 

15.5 

0.7 

8.8 

total 

5.2 

4.9 

4.2 

5.1 

5.8 

9.8 

6.3 

6.3 

11  - 

—  —  T 

-  ■ 

'BANES  II 


service.  The  intent  of  Paragraph  2-23d  is  to  permit  medical  judgement  in 
those  exceptional  cases  where  an  individual  meets  the  objective  weight 
standard,  but  is  still  not  suitable  for  military  service.  It  is  not 
unlikely  that  the  few  "exceptional"  cases  that  arise  under  the  current 
AR  40-501  maximum  weight  standards  would  become  common  cases  under  the 
135  percent  of  mean  body-mass  standards. 

In  the  next  section  of  this  report  we  examine  an  alternative  that 
sets  the  maximum  weight  standards  at  120  percent  of  mean  body-mass  and 
assess  its  effect  of  qualification  rates. 


i 
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SECTION  X 


Alternative  Maximum  Height  Standards 

As  an  alternative  to  retaining  the  maximum  weight  standards  for 
16-24  year-old  males  (the  initial  analytic  constraint) ,  and  applying  the 
methodology  used  to  set  those  standards  to  the  older  males  and  all 
females,  we  propose  that  the  problem  described  above  of  qualifying 
overweight  individuals  be  resolved  by  removing  the  analytic  constraint. 
Accordingly,  we  examined  the  proposal  that  the  maximum  weight  standards 
for  all  males  and  all  females  be  set  at  120  percent  of  the  mean  body-mass 
in  each  age  bracket.  This  will  result  in  the  exclusion  of  all  persons  who 
are  characterized  as  medically  overweight  and  ensure  that  cases  that  fall 
under  the  provisions  of  AR  40-501,  Paragraph  2-23d  will  remain 
exceptional. 


Table  22a  presents  a  comparison  of  the  current  AR  40-501  height  and 
weight  (in  pounds)  standards  and  revised  standards  using  a  120  percent  of 
mean  body-mass  standard  (converted  to  pounds)  for  males.  This  table  shows 
a  reduction  in  the  maximum  allowable  weight  for  males,  aged  16-20  years 
and  21-25  years  of  12-21  pounds,  depending  on  height,  compared  to  the 
minor  increases  of  3  to  6  pounds  presented  in  Table  20a  under  the 
135  percent  mean  body-nass  standard.  For  the  26-30  year-old  males.  Table 
26a  shows  a  decrease  of  7  to  12  pounds  under  the  120  percent  mean 

9 

body-mass  standard  compared  to  the  increases  of  9  to  25  pounds  shown  in 
Table  20a.  While  the  135  percent  mean  body-mass  standard  results 
presented  in  Table  20a  showed  increases  of  19  to  35  and  24  to  44  pounds 
for  males  aged  31-35  and  36-40  years,  respectively,  Table  22a  shews  a 
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Table  22a 


Comparison  of  Current  AR  40-501  and  Revised  Height  and  Weight  Standards 
(In  Pounds,  with  Maximum  Weight  Set  at  120  Percent  of  Mean  Body-Mass) 

Males 


Minimum 

Maximum 

16-20 

yrs 

21-24  yrs 

25-30 

yrs 

Height 

AR 

809 

AH 

120* 

AR 

1209 

AR 

1209 

(Inches) 

40-501 

BM 

Change 

40-501 

BH 

Change 

40-501 

BH 

Change 

40-501 

BH 

Change 

58 

84 

136 

141 

145 

59 

- 

87. 

- 

- 

141 

- 

- 

146 

- 

- 

151 

- 

60 

100 

90 

-10 

158 

145 

-7 

163 

151 

-12 

163 

156 

-7 

Cl 

102 

93 

-9 

163 

150 

-13 

168 

156 

-12 

168 

161 

-7 

62 

103 

96 

-7 

168 

155 

-13 

174 

161 

-13 

174 

166 

-8 

63 

104 

99 

-5 

174 

160 

-14 

180 

166 

-14 

180 

172 

-8 

64 

105 

102 

-3 

179 

166 

-13 

185 

171 

-14 

185 

177 

-8 

65 

106 

106 

0 

185 

171 

-14 

191 

177 

-14 

191 

183 

-8 

66 

107 

109 

♦  2 

191 

176 

-15 

197 

182 

-15 

197 

188 

-9 

67 

111 

112 

+1 

197 

181 

-16 

203 

188 

-15 

203 

194 

-9 

68 

115 

116 

♦  1 

203 

187 

-16 

209 

194 

-15 

209 

200 

-9 

69 

119 

119 

0 

209 

192 

-17 

215 

199 

-16 

215 

206 

-9 

70 

123 

122 

-1 

215 

198 

-17 

222 

205 

-17 

222 

212 

-10 

71 

127 

126 

-1 

221 

204 

-17 

228 

211 

-17 

228 

218 

-10 

72 

131 

130 

-1 

227 

210 

-17 

234 

217 

-17 

234 

224 

-10 

73 

135 

133 

-2 

233 

216 

-17 

241 

223 

-18 

241 

231 

-10 

74 

139 

137 

-2 

240 

221 

-19 

248 

229 

-19 

248 

237 

-11 

75 

143 

141 

-2 

246 

228 

-18 

254 

236 

-18 

254 

244 

-10 

76 

147 

144 

-3 

253 

234 

-19 

261 

242 

-19 

261 

250 

-11 

77 

151 

148 

-3 

260 

240 

-20 

268 

248 

-20 

268 

257 

-11 

78 

153 

152 

-1 

267 

246 

-19 

275 

255 

-20 

275 

263 

-12 

79 

159 

156 

-3 

273 

252 

-21 

282 

261 

-21 

282 

270 

-12 

80 

166 

160 

-6 

280 

259 

-21 

289 

268 

-21 

289 

277 

-12 

96 


Table  22a  (Continued) 


Comparison  of  Current  AR  40-501  and  Revised  Height  and  Weight  Standards 
(in  Pounds,  with  Maximum  Weight  Set  at  120  Percent  of  Mean  Body-Mass) 

Males 


Maximum 


31-35 

yrs 

36-40 

yrs 

41  yrs  and 

over 

AR 

120% 

AR 

1204 

AR 

120% 

Height 

40-501 

BM 

Change 

40-501 

BM 

Change 

40-501 

BM 

Change 

(Inches) 

150 

150 

150 

58 

- 

155 

- 

- 

155 

- 

- 

155 

- 

59 

162 

161 

-1 

157 

161 

+4 

150 

161 

+n 

60 

167 

166 

-1 

162 

166 

+4 

155 

166 

+n 

61 

173 

172 

-i 

168 

172 

+4 

160 

172 

+12 

62 

178 

177 

-1 

173 

177 

+4 

165 

177 

+12 

63 

184 

183 

-i 

179 

183 

+4 

171 

183 

+12 

64 

190 

189 

-i 

184 

189 

♦  5 

176 

189 

+13 

65 

196 

195 

-i 

190 

195 

+  5 

182 

195 

+13 

66 

202 

201 

-i 

196 

201 

+5 

187 

201 

+  14 

67 

208 

207 

-i 

202 

207 

♦  5 

193 

207 

+14 

68 

214 

213 

-i 

208 

213 

+5 

198 

213 

+  15 

69 

220 

219 

-i 

214 

219 

+5 

204 

219 

+  15 

70 

227 

225 

-2 

220 

225 

+5 

210 

225 

+  15 

71 

233 

232 

-1 

226 

232 

+6 

216 

232 

+  16 

72 

240 

238 

-2 

233 

238 

+  5 

222 

238 

+  16 

73 

246 

245 

-1 

239 

245 

+6 

228 

245 

+  17 

74 

253 

252 

-1 

246 

252 

+6 

234 

252 

+18 

75 

260 

258 

-2 

252 

258 

+  6 

241 

258 

+17 

76 

266 

265 

-1 

259 

265 

+6 

247 

265 

+18 

77 

273 

272 

-1 

266 

272 

+6 

254 

272 

+  18 

78 

281 

279 

-2 

273 

279 

+6 

260 

279 

+19 

79 

288 

286 

-2 

279 

286 

+7 

267 

286 

+19 

80 

97 


decrease  of  1  or  2  pounds  for  the  31-35  year-old  males  and  an  increase  of 
4  to  7  pounds  for  males,  aged  36-40  years.  (As  was  the  case  in  presenting 
the  revised  standards  set  at  135  percent  of  mean  body-mass  coverted  to 
pounds  (Tables  20 a  and  20b),  the  standards  for  the  41  years  and  over  age 
bracket  under  the  120  percent  of  mean  body-mass  standards  were  calculated 
for  the  NHANES  II  males  and  females,  aged  41-45  years-old.  The  standards 
are  the  same  as  those  for  the  31-35  years-old  and  36-40  years-old  males 
and  36-40  years-old  females.) 

Table  22b  presents  the  comparison  of  the  current  AR  40-501  height 
and  weight  standards  and  revised  standards  using  a  120  percent  mean 
body-mass  standard  for  females.  For  those  females  aged  16-20  years  and 
21-25  years.  Table  22b  shows  that  the  maximum  allowable  weight  is 
increased  by  13  to  26  pounds,  depending  on  age  and  height.  This  compares 
to  increases  of  31  to  45  pounds  under  the  135  percent  mean  body-mass 
standard  shown  in  Table  20b.  Application  of  the  120  percent  mean 
body-mass  standard  results  in  increses  in  the  maximum  allowable  weight  of 
17  to  30  pounds  for  older  females,  26-30  years,  31-35  years,  and  36-40 
years,  compared  to  increases  of  37  to  57  pounds  shewn  in  Table  20b. 

Table  23  summarizes  the  percentages  of  males  and  females  who  would 
qualify  for  enlistment  under  the  135  percent  mean  body-mass  standards  but 
who  would  be  disqualified  under  the  120  percent  mean  body-mass  standard. 
Among  16-24  year-olds,  3.8  percent  of  the  NLS  males  and  4.1  percent  of  the 
NLS  females  are  moved  from  the  qualified  category  to  the  overweight  and 
not  qualified  category.  The  comparable  percentages  for  NHANES  I  males  and 
females,  aged  16-24  years,  are  5.3  percent  and  4.6  percent,  respectively, 


and  for  the  NHANES  II  males  and  females,  4.0  percent  and  5.7  percent, 
respectively.  Among  all  the  males  and  females  aged  16-40  years  in  the 
NHANES  I  sample,  the  percentages  becoming  not  qualified  are  5.1  percent 
and  6.3  percent,  respectively.  The  comparable  percentages  for  the 
NHANES  II  males  and  females  are  4.8  percent  and  7.1  percent,  respectively. 

Tables  24a  and  24b  present  the  percentages  in  each  of  the  three 
data  sets  who  are  qualified  under  the  120  percent  mean  body-mass  standard 
for  maximum  allowable  weight,  as  well  as  the  proposed  revised  minimum 
weight  and  height  standards,  for  16-24  year  olds  and  16-40  year  olds, 
respectively.  As  was  the  case  in  earlier  analyses,  the  females  are 
qualified  at  a  lower  rate  than  males,  and  black  females  are  qualified  at  a 
lower  rate  than  white  and  Hispanic  females. 

A  detailed  analysis  of  the  percentage  of  the  males  and  females  in 
each  data  set  who  are  overweight  under  the  120  percent  mean  body-mass 
standard,  by  age  bracket  and  race/ethnic  group,  is  presented  in  Table  25. 
Among  the  males  in  the  NHANES  I  and  NHANES  II  samples,  marginally  larger 
percentages  of  25-30  year-old,  31-35  year-old,  and  36-40  year-old  males 
are  disqualified  for  overweightedness  compared  to  the  16-24  years-old. 
For  females,  a  similar  contrast  is  evident  but  with  moderately  larger 
differences. 

The  net  effect  of  all  the  proposed  revisions  in  the  height  and 
weight  standards  for  16-24  year-olds  are  presented  in  Tables  26a,  26b,  and 
26c.  These  tables  are  similar  to  those  presented  earlier  (Tables  17a 

99 


Table  22b 


Comparison  of  Current  AR  40-501  and  Revised  Height  and  Weight  Standards 
(in  Pounds/  with  Maximum  Weight  Set  at  120  Percent  of  Kean  Body-Kass) 

Females 


Belght 

(Inches) 

Minimum 

Maximum 

AR 

40-501 

804 

BN 

Change 

16-20  yrs 

21-24  yrs 

25-30  yrs 

AR 

40-501 

120% 

Bit 

Change 

AR 

40-501 

120% 

BN 

Change 

AR 

40-501 

120% 

BN 

Change 

$8 

90 

85 

-5 

120 

136 

+16 

124 

139 

+15 

126 

143 

+17 

59 

92 

87 

-5 

122 

139 

+17 

126 

143 

+17 

128 

147 

+19 

60 

94 

90 

-4 

124 

143 

♦19 

128 

147 

+  19 

130 

151 

♦21 

61 

96 

92 

-4 

•127 

146 

+19 

130 

150 

+20 

132 

155 

+23 

62 

98 

94 

-4 

128 

150 

+  22 

132 

154 

+22 

134 

159 

+25 

63 

100 

96 

-4 

132 

153 

+21 

134 

158 

+24 

136 

162 

♦26 

64 

102 

99 

-3 

135 

157 

+22 

136 

162 

+26 

139 

166 

+27 

65 

104 

101 

-3 

138 

161 

+23 

140 

166 

+26 

144 

170 

+26 

66 

106 

103 

-3 

141 

165 

+24 

145 

169 

♦24 

148 

174 

+26 

67 

109 

106 

-3 

145 

168 

♦23 

149 

173 

+24 

152 

178 

♦26 

68 

112 

108 

-4 

150 

172 

♦  22 

153 

177 

♦  24 

156 

182 

♦26 

69 

115 

110 

-5 

154 

176 

+22 

157 

181 

♦24 

161 

186 

+25 

70 

118 

113 

-5 

158 

180 

+22 

162 

185 

+23 

165 

190 

+25 

71 

122 

115 

-7 

162 

184 

+22 

166 

189 

+23 

169 

194 

♦25 

72 

125 

118 

-7 

167 

188 

+21 

171 

193 

♦  22 

174 

199 

♦25 

73 

128 

120 

-8 

171 

192 

♦  21 

177 

197 

♦20 

179 

203 

♦24 

74 

130 

123 

-7 

175 

195 

+20 

182 

201 

+19 

185 

207 

♦22 

75 

133 

125 

-8 

179 

199 

+20 

187 

205 

+18 

190 

211 

♦  21 

76 

136 

128 

-8 

184 

203 

+19 

192 

209 

+17 

196 

215 

♦  19 

77 

139 

130 

-9 

188 

208 

♦  20 

197 

214 

+17 

201 

220 

+19 

78 

141 

133 

-8 

192 

212 

♦  20 

203 

218 

+15 

206 

224 

+18 

79 

144 

135 

-9 

196 

216 

♦  20 

208 

222 

+14 

211 

228 

+17 

80 

147 

138 

-9 

201 

220 

♦  19 

213 

226 

♦13 

216 

233 

+17 

100 


Table  22b  (Continued) 


Comparison  of  Current  AR  40-501  and  Revised  Height  and  Weight  Standards 
(in  PoundB,  with  Maximum  Weight  Set  at  120  Percent  of  Mean  Body-Mass) 

Females 


Maximum 


31-35 

yrs 

36-40 

yrs 

41  yrs  and 

over 

Height 

(Inches) 

AR 

40-501 

120% 

BH 

Change 

AR 

40-501 

120% 

BH 

Change 

AR 

40-501 

120% 

BH 

Change 

129 

147 

+18 

132 

151 

+19 

135 

151 

+16 

58 

131 

151 

+  20 

134 

155 

+  21 

137 

155 

+18 

59 

133 

155 

+  22 

136 

159 

+  23 

139 

159 

+  20 

60 

135 

159 

+24 

139 

163 

+  24 

141 

163 

+22 

61 

137 

163 

+  26 

140 

167 

+  27 

144 

167 

+23 

62 

139 

167 

+  28 

143 

171 

+28 

145 

171 

+  26 

63 

143 

171 

+28 

145 

175 

+3  0 

149 

175 

+  26 

64 

148 

175 

+27 

150 

180 

+  30 

153 

180 

+27 

65 

151 

179 

+28 

154 

184 

+  30 

157 

184 

+27 

66 

156 

183 

+27 

158 

188 

+30 

162 

188 

+26 

67 

160 

187 

+27 

162 

192 

+  30 

166 

192 

+26 

68 

164 

191 

+27 

167 

196 

+  29 

170 

196 

+26 

69 

168 

196 

+  26 

171 

201 

+  30 

174 

201 

+27 

70 

173 

200 

+27 

175 

205 

+  30 

179 

205 

+26 

71 

178 

204 

+26 

181 

209 

+28 

184 

209 

+25 

72 

183 

208 

+  25 

186 

214 

+28 

190 

214 

+24 

73 

188 

213 

+25 

191 

218 

+27 

195 

218 

+23 

74 

194 

217 

+23 

196 

223 

+27 

200 

223 

+23 

75 

199 

221 

+  22 

202 

227 

+25 

205 

227 

+  22 

76 

204 

226 

+22 

207 

232 

+25 

211 

232 

+21 

77 

209 

230 

+21 

213 

236 

+23 

216 

236 

+20 

78 

215 

234 

+  19 

218 

241 

+23 

220 

241 

+21 

79 

219 

239 

+20 

223 

245 

+  22 

225 

245 

+20 

80 

I 

I 


Table  23 

Percentage  of  Males  and  Females  Qualified 
Under  135  Percent  Mean  Body-Mass  Standards 
but  Not  Qualified 

Under  120  percent  Mean  Body-Mass  Maximum  Weight  Standards 


Males 

Females 

NLS 

16-20 

4.3 

3,9 

21-24 

4.4 

4.5 

16-24 

3.8 

4.1 

NHANES  I 

16-20 

5.4 

4.6 

21-24 

5.0 

4.6 

16-24 

5.3 

4.6 

25-30 

4.5 

7.7 

31-35 

5.4 

6.6 

36-40 

5.2 

8.8 

Total 

5.1 

6.3 

NHANES  11 

16-20 

3.1 

5.1 

21-24 

5.3 

6.4 

16-24 

4.0 

5.7 

25-30 

4.7 

8.3 

31-35 

5.3 

8.0 

36-40 

7.3 

8.0 

Total 

4.8 

7.1 
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Table  24a 


Percentage  Qualified  and  Not  Qualified 
Onder  Revised  Height  and  weight  standards 
(with  Naxianju  Weight  Set  at  120  Percent  Mean  Body-Mass) 

16 — 24  Year-old  Males  and  Females 

Males  Females 

white  Black  Hispanic  total  White  Black  Hispanic  Total 

NLS 

Qualified  92. B  93.7  91.3  92.9  91.4  85.9  91.9  90.8 


Not  Qualified: 

Onderheight  0.0  0.0  0.0  0.0  0.3 

Overheight  0.0  0.3  0.0  0.1  0.0 

Underweight  1.2  1.6  1.9  1.2  1.4 

CVerweight  6.0  4.3  6.8  5.8  6.8 

7.2  6.3  8.7  7.1  8.6 

Tt>tal  100.0  100.0  100.0  100. 0  100.0 

THAMES  I 

Qualified  90.0  90.5  92.1  90.2  87.3  7g.2  86.6  86.3 


Not  Qualified: 

Onderheight  0.0  0.0  0.0  0.0  0.4 

CVerheight  0.0  0.0  0.0  0.0  0.0 

Underweight  2.0  3.2  0.0  2.0  3.0 

Overweight  8.0  6.3  7.9  -\8  9.3 

10.0  9.5  7.9  9.8  12.7 

Tt>tal  100.0  100.0  100.0  100. C  100.0 

NHANES  rl 

Qualified  92.4  92.5  80.9  91.7  88.5  80.6  84.4  S’. 2 


Not  Qualified: 

Onderheight  0.0  0.0 

Overheight  0.0  0.0 

Onderweight  1.5  1.4 

Okrerwigbt  6.2  6.1 

7.6  7.5 

total  100.0  100.0 


0.0 

0.0 

0.4 

0.4 

3.7 

0.6 

c.o 

0.0 

0.0 

0.0 

C.O 

0.0 

0.6 

1.4 

1.2 

1.1 

2.3 

1.3 

18.5 

6.9 

9.9 

V\7 

9.7 

10.9 

19.1 

8.3 

11.5 

19.4 

15.6 

12.8 

100.0 

100.0 

100.0 

100.0 

100.0 

10C.0 

0.5 

4.3 

0.6 

0.0 

0.0 

0.0 

2.6 

4.1 

3.0 

17.7 

5.0 

10.1 

20.8 

13.4 

13.7 

100.0 

100.0 

100.0 

1.4 

1.1 

0.5 

0.0 

0.0 

0.0 

1.3 

1.4 

1.5 

11.5 

5.7 

7.3 

14.1 

8.1 

9.2 

100.0 

100.0 

100.0 

Table  24b 
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Percentage  Qualified  and  Not  Qualified 
Under  Revised  Height  and  Weight  Standards 
(with  Maximum  Weight  Set  at  120  Percent  Mean  Body-Mass) 


16-40  Year-old 

Males  and 

Femal ea 

Wales 

Females 

white 

Black 

Hispanic 

Total 

white 

Black 

Hispanic 

Total 

NHANES  I 

Qualified 

91.0 

88.8 

93.6 

90.9 

86 . 4 

"4.8 

83.1 

84 . 9 

Not  Qualified: 

Cnder height 

0.0 

0.0 

0.0 

0.0 

0.4 

0.4 

3.5 

0.5 

Over  height 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Underweight 

1.2 

2.5 

0.0 

1 .  3 

1  .  8 

2  .  3 

2.2 

: .  9 

CVerwei  ght 

7.8 

8.7 

6.4 

7.0 

11.4 

22.5 

11.2 

12.8 

9.0 

11.2 

6.4 

9.1 

13.6 

25.2 

16.9 

15.1 

Total 

100.0 

100.0 

o 

o 

o 

100. 0 

:  o  o .  o 

100.0 

100.0 

:oo.o 

SHANES  II 

*  u  mn  m 

Q ual if  led 

92.3 

90.’ 

84.8 

91 

80.2 

"4 . 8 

'6.' 

04.2 

Not  Qualified: 


Table  2S 


^rcentage  'Verwerght  'Jnder  Revised  weiqht  Standard* 
with  Nanamt  Weight  set  at  120%  ftean  Body-»fcss) 


Hales 

Peroa.es 

White 

Black  Hispanic 

IbtAl 

White 

Black  Hispanic 

Tt>tal 

*4LS 

16-20 

5.4 

3.8 

i.5 

5.2 

6.8 

10.6 

4.4 

6.5 

6.8 

5.2 

5.5 

6.6 

6.8 

12.9 

7.9 

8.6 

16-24 

6.0 

4.3 

6.8 

5.8 

6.8 

11.5 

5.7 

7.3 

NHANES  r 

16-20 

8.1 

6.1 

5.2 

7.8 

9.4 

15.0 

2.9 

9.7 

Z3 

6.5 

10.6 

i.8 

9.2 

21.2 

7.5 

10.5 

16-24 

8.0 

6.3 

■\9 

7.8 

9.3 

17.7 

5.0 

10.1 

25-30 

31-35 

36-40 

8.3 
«.8 

5.4 

12.4 

3.6 

18.5 

8.6 

3.4 

1.4 

8.6 

8.0 

6.3 

12.2 

12.5 

15.4 

22.0 

30.5 

29.2 

28.9 

16.8 

7.0 

14.0 

14.7 

16.6 

TTtal 

".0 

8.7 

6.4 

7.8 

11.4 

22.5 

11.2 

12.8 

'PANES  II 

16-20 

21-24 

4.8 

0.3 

6.6 

c.5 

24.2 

■.2.1 

6.1 

“.0 

9.3 

13.8 

13.5 

23.4 

11.3 

8.1 

9.9 

12.2 

16-24 

6.2 

6.1 

18.5 

6.9 

9.9 

17.7 

9.7 

10.9 

26-10 

n-15 

16-40 

'.0 

'.5 

8.5 

11.3 

H,7 

11.0 

2.5 

2C.8 

.  6 
n.5 

9.7 

13.1 

18.5 

14.6 

29.3 

26.5 

32.7 

15.9 

45.2 

e.i 

15.4 

18.5 

16.5 

-.o 

0.6 

14.9 

■\6 

13.8 

24.1 

15.5 

14.2 

I  ' 1 
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through  17c)  but  include  the  adjustment  for  the  change  in  the  formula  for 
determining  the  maximum  weight  standard.  For  the  NLS  males,  the  total 
qualification  rate  decreases  from  95.9  percent  under  current  standards  to 
92.9  percent,  a  3.0  percentage  point  decrease,  while  for  the  NLS  females 
it  increases  from  74.4  percent  to  90.8  percent,  a  16.4  percentage  point 
increase  (see  Table  26a) . 

For  the  16-24  year-old  males  and  females  in  the  NHANES  I  sample 
(Table  26b),  the  total  percentage  of  males  qualified  under  the  120  percent 
mean  body-mass  standard  (90,2  percent)  is  a  net  decrease  of  4.2  percentage 
points  from  the  total  under  current  standards,  while  the  total  percentage 
of  qualified  females  (86.3  percent)  increased  20.9  percentage  points. 
Among  the  NHANES  II  participants,  aged  16-24  years  (Table  26c),  the  total 
gual if jcat ion  rate  for  males  under  the  120  percent  mean  body-mass  standard 
(91.7  percent)  is  3.6  percentage  points  lower  than  under  current 
standards.  For  the  female’s  the  qualification  rate  increases  19.4 
percentage  points  under  the  revised  standards  to  87.2  percent. 

The  effect  of  all  the  proposed  revisions  in  the  AP.  40-501 
standards,  including  setting  the  maximum  allowable  weight  at  120  percent 
of  mean  body-mass  for  the  16-40  year  old  males  and  females  are  presented 
in  Tables  27a  and  27b,  respectively.  The  net  effect  on  the  overall 
qualif ication  rate  of  the  revisions  among  th-^  NHANES  I  sample  is  a 
decrease  of  2.0  percentage  points  for  the  males  and  an  increase  of 
20.4  percentage  points  for  the  females  (Table  27a).  Under  the  120  percent 
mean  body-mass  standards,  90.9  percent  of  all  males  and  84.9  percent  of 
all  females  are  qualified. 


Summary  of  the  Effect  of  Changes  in  AR  40-501  Height  and  Weight  Standards 
(Including  the  Effect  of  135  percent  vs.  120  percent  Mean  Body-Mass  Maximum  Weight  Standards) 


Among  the  NHANES  II  males  and  females,  aged  16-40  years  (Table 
27b),  91.7  percent  and  84.2  percent,  respectively,  are  qualified  under  the 
120  percent  of  mean  body-mass  standards.  These  percentages  represent  a 
1.8  percentage  point  decrease  among  males  in  the  total  percentage 
qualified,  compared  to  current  AR  40-501  standards,  and  an  increase  of 
20.3  percentage  points  among  the  females. 

In  sum,  the  removal  of  the  analytic  constraint,  that  the  current 
AR  40-501  standards  for  young  males,  aged  16-24  years,  not  be  modified, 
and  setting  the  maximum  allowable  weight  at  120  percent  of  the  mean 
body-mass  for  all  males  and  females,  resolves  the  problems  described 
earlier.  The  resultant  tables  of  acceptable  heights  and  weights  are  much 
more  reasonable  and  the  intent  of  AR  40-501,  Paragraph  2-23d  is  not 
violated.  Accordingly,  the  analyses  indicate  that  the  120  percent  mean 
body-mass  standard  is  more  appropriate  in  a  revision  of  the  AR  40-501 
weight  standards  than  the  135  percent  mean  body-mass  standard. 
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Summary  of  the  Effect  of  Changes  in  AR  40-501  Height  and  weight  Standards 
(Including  the  Effect  of  135  percent  vs.  120  percent  Mean  Body-Mass  Maximum  Weight  Standards) 


SECTION  XI 


Proposed  Revised  AR  40-501  Appendix  III,  Tables  I  and  II 

The  net  result  of  our  analysis  and  proposals  for  revision  of 
AR  40-501,  Appendix  III,  Tables  I  and  II  are  summarized  in  revised  tables 
of  militarily  acceptable  weight,  in  pounds  (Tables  28a  and  28b).  These 
tables  incorporate  all  the  changes  specified  in  Section  IX,  An  Interim 
Summary,  except  for  Proposal  4.  Proposal  4,  pertaining  to  the  body-mass 
percentage,  is  modified  so  that  a  body-mass  value  of  120  percent  of  the 
mean  body-mass  for  each  age  bracket  is  to  be  applied  for  all  males  and 
females  as  the  maximum  allowable  weight.  Tables  28a  and  28b  incorporate 
this  revised  proposal. 

In  addition  to  the  revision  of  AR  40-501,  Appendix  III,  Tables  I 
and  II,  changes  in  the  text  of  AR  40-501,  Section  XII,  Height,  Weight,  and 
Body  Build,  Paragraph  2-21,  Height,  are  required  to  effect  the  proposed 
changes  in  the  height  standards,  if  the  proposed  revisions  are 
implemented.  Currently,  the  text  of  Paragraph  2-21  states: 


2-21.  Height 

The  causes  for  rejection  for  appointment,  enlistment,  and  induction 
are — 

a.  For  appointment. 

(1)  Men.  Height  below  60  inches  or  over  80  inches 
(see  administrative  criteria  in  para  7-13) . 

(2)  Women,  Height  below  58  inches  or  over  72  inches. 
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Table  28a 


Proposed  Revision  of 
AR  40-501,  Appendix  III,  Table  I 
Tables  of  Weight,  Males 


APPENDIX  III 
TABLES  OF  WEIGHT 


Table  I.  Table  of  Militarily  Acceptable  Weight  (in  Pounds) 
as  Related  to  Age  and  Height  for 
Mai es  —  Initial  Procurement 


Bei ght 
(inches) 

Minimum 
( regardl ess 
of  age) 

Maximum 

31-35  yrs 

36-40  yrs 

41  yrs  and 
over 

58 . 

84 

I 

mm 

145 

■SB 

150 

■H' 

59 . 

87 

, 

HR 

151 

155 

60 . 

90 

145 

156 

161 

161 

61 . 

93 

150 

19 

161 

166 

166 

62 . 

96 

HBj 

M&W 

166 

172 

172 

mm 

63 . 

99 

172 

177 

177 

H  g 

64 . 

102 

166 

HR 

177 

183 

183 

HR. 

65 . 

106 

171 

177 

183 

189 

189 

wH 

66 . 

176 

188 

195 

195 

195 

67 . 

181 

194 

201 

201 

201 

68 . 

116 

187 

200 

207 

207 

207 

69 . 

119 

192 

_ 

206 

213 

213 

213 

70 . 

122 

205 

212 

219 

219 

219 

71 . 

126 

211 

218 

225 

225 

225 

72 . 

130 

217 

224 

232 

232 

232 

73 . 

133 

316 

223 

231 

238 

238 

.  ... 

238 

74 . 

137 

229 

237 

245 

245 

245 

75 . 

141 

236 

244 

252 

252 

252 

76 . 

144 

234 

242 

250 

258 

258 

258 

77 . 

148 

240 

248 

257 

2  b  5 

265 

265 

78 . 

246 

255 

263 

272 

272 

272 

79 . 

252 

261 

270 

279 

279 

279 

30 . 

160 

259 

268 

277 

286 

286 

286 
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Proposed  Revision  of 
AR  40-501,  Appendix  III,  Table  II 
Tables  of  Weight,  Females 


APPENDIX  III 
TABLES  OF  WEIGHT 


Table  II.  Table  of  Militarily  Acceptable  Weight  (in  Pounds) 
as  Related  to  Age  and  Height  for 
Females--Initial  Procurement 


Height 
( inches ) 

Minimum 
(regardless 
of  age) 

Maximum 

16-20  yrs 

21-24  yrs 

25-30  yrs 

31-35  yrs 

36-40  yrs 

41  yrs  and 
over 

58 . 

85 

IB 

mm 

si 

mm 

MW 

59 . 

87 

iibh 

mam 

■BK 

W 

60 . 

90 

143 

Kit 

mEM 

llfl 

sBi? 

61 . 

92 

_ 

146 

ml 

159 

163 

62 . 

94 

154 

159 

mm 

167 

144 

63 . 

96 

158 

162 

IniH 

171 

171 

64 . 

99 

1  lt$J 

162 

166 

171 

175 

175 

65 . 

101 

161 

166 

170 

175 

180 

180 

66 . 

103 

165 

■g 

n 

179 

MM 

67 . 

106 

168 

■  t  i 

183 

mtm 

68 . 

108 

172 

187 

69 . 

110 

176 

191 

196 

70 . 

113 

185 

190 

196 

201 

■9 

71 . 

115 

184 

189 

194 

200 

205 

■  1  -- 

72 . 

118 

188 

193 

199 

204 

209 

Wm 

73 . 

120 

192 

197 

208 

214 

mtm 

74 . 

123 

195 

I 

213 

218 

218 

75 . 

125 

199 

217 

223 

223 

76 . 

128 

203 

1 

221 

227 

227 

77 . 

130 

208 

214 

226 

232 

232 

78 . 

133 

212 

218 

224 

230 

236 

236 

79 . 

135 

216 

222 

228 

234 

241 

241 

80 . 

138 

220 

226 

233 

239 

245 

245 

i 
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b. 


For  enlistments  and  induction. 


(1)  Men.  Height  belcw  60  inches  or  over  80  inches 

for  Army  and  Air  Force. 

(2)  Men.  Height  below  60  inches  or  over  78  inches 

for  Navy  and  Marine  Corps. 

(3)  Women.  Height  below  58  inches  or  over  72  inches 
for  Army. 

l'n  place  of  this  text,  the  following  text  would  be  substituted: 

2-21.  Height 

The  causes  for  rejection  for  appointment,  enlistment,  and  induction 
are  height  below  58  inches  or  over  80  inches  (see  administrative 
criteria  in  para  7-13) . 

The  revised  tables  and  text  result  in  standards  for  males  and 
females  that  are  sex  neutral,  except  for  the  fact  that  males  weigh  more 
than  females  when  height  and  age  are  both  controlled  for.  The  methodology 
for  establishing  minimum  and  maximum  weight  standards  is  uniform  and 
consistently  applied  regardless  of  sex.  The  minimum  and  maximum  height 
standards  for  males  and  females  are  revised  to  be  the  same,  reflecting  the 
lack  of  medical  justification  for  differentiating  between  very  short  or 
very  tall  males  and  females.  In  sum,  these  proposed  revisions  result  in 
the  elimination  of  the  wide  differences  in  male  and  female  qualification 
rates  that  result  when  the  current  AR  40-501  height  and  weight  standards 
are  applied  to  nationally  representative  samples  of  Americans  (see  Tables 
3a  and  3b) . 
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SECTION  XII 


Concluding  Discussion 

The  analysis  presented  in  this  report  lias  not  directly  addressed 
the  issue  of  obesity  in  assessing  and  proposing  revised  weight  standards. 
Contnonly,  obesity  and  overweight  are  considered  to  be  the  same  thing,  and 
the  two  terms  are  used  interchangeably.  In  fact,  they  are  two  distinct 
measures.  Overweight  is  simply  an  excess  in  total  body  weight  (bone, 
muscle,  soft  tissue,  and  fat)  relative  to  standards  for  height.  Obesity, 
on  the  other  hand,  is  an  excess  of  body  fat,  expressed  as  a  percentage  of 
total  body  weight.  Thus,  overweight  people  are  very  frequently,  but  not 
necessarily,  obese.  Similarily,  obese  people  are  usually  also  overweight, 
but  not  necessarily  so. 

The  assessments  of  the  current  AR  40-501  standards  and  revised 
standards  at  135  percent  and  120  percent  of  mean  body-mass  performed  in 
the  present  analysis  have  all  dealt  with  the  issue  of  overweightedness  and 
ignored  the  issue  of  obesity.  There  are  several  reasons  for  this.  First, 
the  operational  realities  of  implementing  screening  procedures  at  Military 
Entrance  Processing  Stations  (MEPSs)  must  be  considered.  In  terms  of 
expediency  and  efficiency,  a  method  that  objectively  and  reliably  screens 
several  hundreds  of  thousands  of  applicants  each  year  must  be 
implemented.  Placing  a  person  on  a  set  of  scales  and  measuring  their 
height  and  then  comparing  the  results  to  a  table  of  standards  meets  the 
criteria  of  objectivity  and  efficiency. 
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While  methods  are  available  that  permit  measurement  of  body  fat  and 
the  specification  of  standards  in  terms  of  obesity,  these  methods  tend  not 
to  be  reliable  when  applied  on  a  large  scale.  One  method  that  could  be 
implemented  as  part  of  the  screening  process  at  the  MEPSs  is  skin-fold 
measurements  that  are  then  converted  into  a  measure  of  percentage  of  body 
fat  to  total  weight.  The  problem  with  this  method  is  that  there  is 
frequently  large  variation  in  the  measures  of  skin  fold  obtained  when 
measures  of  reliability  are  taken.  Measurement  of  skin-fold  requires 
precision  in  the  specification  of  the  measurement  site  and  in  the 
calibration  of  the  calipers  used  to  perform  the  measurement.  Variation  in 
an  inch  in  the  measurement  site  can  result  in  large  variations  in  the 
skin-fold  measurement.  The  experience  of  the  NHANES  examination  staff  has 
been  that  reliable  measures  of  skin-fold  thickness  are  best  obtained  by 
having  two  independent  sets  of  measurements  taken  and  then  comparing  the 
two.  Thus,  to  perform  skin-fold  screening  of  several  hundreds  of 
thousands  of  applicants  each  year  at  the  MEPSs  would  likely  be  an  onerous 
task. 


The  second  reason  for  the  specification  of  overweightedness  as  the 
screening  criterion  in  our  analysis  is  that,  within  the  general 
population,  the  incidence  of  overweightedness  is  higher  than  that  of 
obesity.  Accordingly,  overweightedness  is  a  more  stringent  criterion  than 
is  obesity.  In  an  analysis  of  NHANES  I  data,  abstracted  in  Table  29 
(National  Center  for  Health  Statistics,  January,  1983)  at  the  85th  or 
higher  percentile,  23.2  percent  of  the  males  and  29.5  percent  of  the 
females  were  overweight,  compared  to  19.4  percent  and  27.7  percent, 
respectively,  who  were  obese.  A  cross-classification  of  the  incidences  of 
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obesity  and  overweightedness  (see  Table  29)  shewed  that  10.5  percent  of 
the  males  and  8.0  percent  of  the  females  were  overweight  but  not  obese. 
In  contrast,  6.6  percent  of  the  males  and  6.1  percent  of  the  females  were 
obese  but  not  overweight.  As  is  apparent,  selection  of  either  obesity  or 
overweight  as  the  screening  criterion  inevitably  results  is  sane  people 
being  accepted  into  the  military  who  ought  not  be.  However,  using 
overweight  as  the  screening  criterion  results  in  fewer  obese  people  being 
accepted  than  would  be  the  case  if  obesity  were  the  screening  criterion. 
Thus,  the  overweight  criterion  is  a  more  conservative  one  than  is 
obesity.  Further,  those  individuals  who  are  obese,  but  not  overweight, 
result  in  fewer  "exceptional"  cases  who  would  have  to  be  handled  by 
AR  40-501,  Paragraph  2-23d,  Obesity  (see  Section  IX) .  As  currently 
written,  AR  40-501  can  handle  individuals  who  are  obese  but  not 
overweight.  If  the  regulation  were  to  screen  individuals  using  measures 
of  obesity  it  would  be  difficult,  in  the  absence  of  objective  standards  of 
overweightedness,  to  handle  individuals  who  were  not  obese  but 
overweight.  In  this  respect,  using  overweight  as  the  screening  criterion 
is  more  parsimonious,  in  that  only  one  set  of  standards  are  required. 

The  third,  and  final  reason  for  the  use  of  overweightedness,  rather 
than  obesity,  as  the  screening  criterion,  is  the  existence  of  weight 
control  procedures  and  policies  applicable  to  these  already  in  the 
military.  Department  of  Defense  Directive  1308.1,  Physical  Fitness  and 
Weight  Control  Programs,  includes  weight  control  standards  and  directs  the 
Military  Services  to  implement  weight  control  programs.  DoD  policy,  under 
Directive  1308.1,  specifies  the  determining  factor  in  deciding  whether  a 
service  member  is  overweight  is  the  member's  percent  of  body  fat.  Thus, 


it  is  DoD's  policy  that  the  weight  control  prog tan  fur  those  u  1  r eait.  ;r 
the  military  tie  aimed  towards  the  control  of  ofe-sity,  a:  stiictiv 
defined.  While  an  inevitable,  but  small,  percentage  of  accessions  int< 
the  military  can  be  expected  to  be  obese,  despite  the  screening  for 
overweightedness  under  AR  40-501,  programs  are  in  place  to  deal  with  this 
problem. 
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APPODIX 


Methodological  issues 

Hus  appendix  deals  with  three  methodological  issues  having 
implications  for  the  veracity  of  the  analysis  presented  in  this  report  and 
the  proposed  revised  standards.  The  first  issue  concerns  the 
comparability  of  the  data  sets  used  in  the  analysis  and  the  data  reported 
in  the  Build  Study  1979.  The  Build  Study  1979  is  a  widely  recognized 
source  of  height  and  weight  data  of  massive  proportions,  yet  it  was  not 
considered  suitable  for  use  in  the  present  analysis.  Hie  discussion  below 
presents  comparisons  of  Build  Stucfy  1979  and  NHANES  I  and  NHANES  II  bod/ 
weight  data  and  summarizes  the  reason  for  using  the  later  data  bases, 
rather  than  the  former,  in  this  report. 

Hie  second  issue  concerns  the  distributions  of  body  weight  and 
body-mass  in  terms  of  the  standard  normal  distribution,  the  requirements 
of  the  analysis  for  normalcy,  and  the  potential  effect  variations  away 
from  normalcy  might  have  on  the  qualification  rates  under  the  proposed 
revised  maximum  weight  standards.  The  discussion  below  presents 
comparisons  of  the  actual  distributions  of  body  weight  and  body-mass 
standard  scores  to  the  standard  normal  distribution  and  assesses  the 
direction  of  any  potential  error  resulting  from  deviations  from  normalcy. 

Hie  third  methodological  issue  concerns  the  construction  of  the 
body-mass  index  and,  in  particular,  the  use  of  different  variations  of  the 
body-mass  formula  for  males  (BM=W/h2)  and  for  females  (BM=W/H**5). 
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Tn  medical  practice  and  in  the  life  insurance  industry  body  weight 
as  a  function  of  height  is  most  corrmonly  assessed  by  use  of  the  1983 
Metropolitan  Height  and  Weight  Tables.  These  tables  are  very  familiar  to 
the  general  public  by  their  presence  in  vitually  every  general  medical 
practitioner's  office.  The  body  weights  presented  in  these  tables  are 
derived  from  height  and  weight  data  reported  in  the  Build  Study  1979. 
This  report  is  recognized  by  actuaries  in  the  insurance  industry  as  the 
definitive  compilation  of  height  and  weight  data  for  insured  lives, 
containing  data  collected  from  insurance  policies  issued  to  3,996,650 
males  and  592,509  females.  Given  the  respect  accorded  these  data,  their 
use  in  the  development  of  the  most  commonly  used  set  of  weight  standards, 
and  the  massive  size  of  the  data  base,  it  was  considered  appropriate  to 
compare  them  to  those  used  in  the  present  analysis. 

Presented  in  Tables  A-l  and  A- 2  are  comparisons  of  the  mean  body 
weights  reported  in  the  Build  Study  1979  with  those  obtained  from  the 
NHANES  I  and  NHANES  II  data  sets.  (Comparisons  of  data  from  the  NLS  data 
set  are  not  presented  since  the  limited  age  range  of  participants 
precludes  a  complete  set  of  comparative  data.)  These  tables  present  the 
mean  body  weight  and  standard  deviations  for  males  (Table  A-l)  and  females 
(Table  A-2)  by  the  17-19  year-old,  20-29  year-old,  and  30-39  year-old  age 
groupings  broken  down  into  five  height  categories  as  reported  in  the  Build 
Study  1979.  Each  of  the  NHANES  I  and  NHANES  II  means  was  statistically 
compared  to  the  mean  reported  in  the  Build  Study  1979  by  calculating  the 
confidence  interval  around  each  mean  using  the  Students  t  (a=.05,  n-1) 
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Table  A- 1 


Mean  Rod*  Weight*  And  Standard  Deviation#  of 
Build  Study  1979,  NHANES  I.  and  MlANES  II  Data  Sets 


Males 


Height 

Build  Study  1979 

NHANES  I 

NHANES  II 

Number 

Mean 

Standard 
Deviat ion 

Number 

Mean 

Standard 
Deviat ion 

Number 

Mean 

Standard 
Deviat ion 

17-19  Year 

-olds : 

58-62 

inches 

255 

130 

23 

1 

137 

- 

6 

122 

26 

63-66 

inches 

4 , 

,955 

136 

Ifi 

52 

136 

20 

61 

136 

25 

67-70 

inches 

28, 

,521 

154 

20 

230 

154 

26 

262 

150 

26* 

71-74 

inches 

24, 

,842 

169 

23 

146 

169 

29 

140 

165 

25 

75-79 

inches 

3, 

,066 

188 

27 

7 

182 

65 

16 

183 

29 

20-29  Year 

-olds: 

58-62 

inches 

2, 

,318 

144 

27 

4 

130 

38 

7 

133 

27 

63-66 

inches 

51 , 

,610 

148 

19 

133 

147 

27 

145 

150 

24 

67-70 

inches 

369, 

,601 

164 

20 

487 

164 

27 

633 

163 

26 

71-74 

inches 

374, 

,446 

180 

23 

321 

181 

32 

418 

177 

30 

75-79 

inches 

48, 

,641 

200 

26 

39 

204 

39 

58 

21- 3 

32 

30-39  Year 

-olds : 

58-62 

inches 

4, 

,598 

147 

26 

6 

15S 

51 

10 

162 

33 

63-66 

inches 

107, 

,869 

153 

18 

107 

156 

24 

115 

152 

28 

67-70 

inches 

665, 

,790 

369 

20 

337 

176 

30* 

443 

173 

29* 

71-74 

inches 

602, 

,853 

185 

22 

199 

189 

29 

280 

188 

27 

75-79 

inches 

66, 

,546 

205 

24 

14 

219 

46 

23 

201 

27 

*  Difference  from 

the  Build  Study  i979  mean  body  weight 

is  statistically  significant  (p<.05). 

Table  A-2 

Mean  Body 
Build  Study 

Weights  and  Standard  Deviations  of 

1979,  NHANES  I,  and  NHANES  II  Data  Sets 

Females 

Build 

Study 

1979 

NHANES  I 

NHANES  11 

»ht 

Number 

Mean 

Standard 
Deviat ion 

Number 

Mean 

Standard 
Deviat ion 

Number 

Mean 

St  andard 
Deviation 

.9  Year-olds: 

58-62  inches 

120 

105 

16 

5 

107 

10 

9 

105 

20 

63-66  inches 

3,860 

116 

17 

91 

120 

26 

98 

124 

24* 

67-70  inches 

10,192 

128 

18 

271 

132 

28* 

275 

131 

23 

71-74  inches 

3.342 

141 

19 

65 

135 

29 

79 

142 

27 

75-79  inches 

135 

152 

25 

5 

151 

36 

1 

252 

“ 

19  Year-olds: 

58-62  inches 

495 

J07 

19 

31 

113 

25 

19 

108 

29 

63-66  Inches 

16,684 

118 

17 

563 

125 

28 

306 

126 

27 

6  7-70  inches 

50,107 

129 

18 

1.297 

135 

30* 

780 

138 

29* 

71-74  inches 

18,353 

141 

20 

373 

148 

29* 

249 

U7 

29* 

75-79  inches 

1 .024 

161 

26 

15 

167 

38* 

12 

171 

31* 

39  Year-olds: 

53-62  inches 

604 

Ml 

20 

27 

124 

27* 

8 

134 

27 

63-66  inches 

24,958 

122 

18 

420 

134 

32* 

246 

136 

31* 

67-70  inches 

69,357 

133 

19 

961 

146 

35* 

548 

146 

37* 

71-74  inches 

24,489 

145 

20 

267 

158 

39* 

182 

157 

33* 

75-79  inches 

1.366 

163 

27 

12 

148 

28 

2 

153 

40 

*  Difference  from  the  Build  Study  1979  aean  body  weight  is  atat l6t i cal ly  significant  (p<.05). 
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test.  In  addition,  the  confidence  intervals  around  the  NHANES  I  and 
NHANES  II  means  were  compared  with  each  other  to  determine  if  any 
differences  between  these  two  data  sets  were  statistically  significant. 
All  statistically  significant  differences  are  indicated  by  an  asterisk  in 
Tables  A-l  and  A-2. 

With  only  three  exceptions,  the  mean  body  weight  of  the  males  for 
each  age  and  height  subgrouping  of  the  NHANES  I  and  NHANES  II  data  sets 
were  not  statistically  different  from  those  reported  in  the  Build  Study 
1979  (see  Table  A-l).  In  no  case  were  the  means  of  the  NHANES  I  and 
NHANES  II  data  sets  significantly  different  from  each  other. 

For  the  females  (see  Table  A-2)  the  mean  weights  of  the  17-19 
year-olds  in  the  NHANES  I  and  NHANES  II  data  sets  were  similar  to  those 
reported  in  the  Build  Study  1979.  In  contrast,  the  mean  weights  for  the 
20-29  year-old  and  30-39  year-old  sub-groups  in  the  two  NHANES  data  sets 
were  generally  different  f ran  those  reported  in  the  Build  Study  1979.  As 
was  the  case  for  males,  none  of  the  NHANES  I  and  NHANES  II  means  were 
significantly  different  from  each  other. 

Hie  fact  that  there  were  no  statistically  significant  differences  in 
mean  weights  between  the  two  NHANES  data  sets  suggests  that  the  two  data 
sets  reliable  describe  the  weight  of  the  U.S.  population  aged  17-39  years, 
which  is  the  population  of  interest  in  this  report.  Statistically,  it  is 
inprobable  that  the  two  independent  NHANES  surveys,  performed  at  two 
different  times,  would  produce  data  that  are  not  statistically  different, 
if  indeed  there  were  actual  differences  in  the  U.S.  population. 


Tn  contrast,  the  statistically  significant  differences  found  between 


the  NHANES  I  and  NHANES  II  data  and  the  Build  Study  1979  data,  especially 
for  females,  suggests  that  population  described  by  the  Build  Study  1979 
data  is  different  from  the  two  NHANES  data  sets.  Indeed,  this  is  the 
case.  The  NHANES  surveys  were  national  probability  samples  of  all 
Americans,  aged  6  months  through  74  years  while  the  Build  Study  1979 
included  only  those  people  who  had  been  issued  individual  insurance 
policies,  a  sample  of  Americans  that  is  not  statistically  representative 
of  the  entire  U.S.  population. 

Those  Americans  included  in  the  Build  Study  1979.  commonly  referred 
to  as  "insured  lives",  are  generally  older  than  those  not  included,  that 
is,  those  Americans  not  carrying  individual  life  insurance,  are  more 
affluent,  and  are  predominantly  male.  ^e  total  nimber  of  males,  aged 
20-29  years,  included  in  the  Build  Study  1979  was  846,931,  while  the  total 
for  males  aged  30-39  years  was  1,448,084.  The  comparable  totals  for 
females  were  88,706  and  120,810.  The  difference  in  the  number  of  male  and 
female  insured  lives  is  a  function  of  financial  responsibility.  Males  are 
more  frequently  the  head  of  household  and  thus  more  likely  to  obtain  life 
insurance  than  are  female  non-heads  of  household.  Among  women  as  a  group, 
those  who  are  heads  of  households  are  more  likely  to  carry  individual  life 
insurance  than  those  who  are  not.  Finally,  most  Americans  are  insured 
through  employer  sponsored  group  plans  which  are  not  included  in  the  Build 
Study  1979.  These  plans  cover  the  majority  of  all  wage  earners,  most  of 
whom  earn  less  than  the  mean  U.S.  income,  thus  representing  a  less 
affluent  group  that  those  who  carry  individual  life  insurance. 


This  brief  summary  of  who  carries  individual  life  insurance  and  thus 
is  included  in  the  Build  Study  1979  clearly  suggests  that  these  data  are 
not  necessarily  representative  of  the  entire  U.S.  population.  While  these 
data  are  extremely  useful  for  analyses  of  weight  in  terms  of  morbidity  and 
mortality  and  as  the  basis  for  establishing  standards  of  weight  such  as 
the  1983  Metropolitan  Life  Height  and  Weight  Tables,  they  are  less  than 
ideal  for  use  in  establishing  standards  for  enlistment  into  the  military 
services  which  require  representative  data  of  all  U.S.  young  people. 

Accordingly,  the  differences  in  mean  weights  presented  in  Tables  A-l 
and  A-3  between  the  Build  Study  1979  and  the  two  NHANES  data  sets  are 
moot.  The  best  set  of  data  for  use  in  the  present  analysis  are  the 
NHANES  1  and  NHANES  II  data  which  are,  to  the  best  of  our  knowledge,  the 
only  comprehensive  national  probability  samples  of  actual  weight  measure¬ 
ments  available. 


ronrariflOii  or  Actual  Body  Weight  and  Bodv-fla ss  Distributions 
to  the  Standard  Normal  niRtrihufim 

To  assess  the  distribution  of  actual  body  weights  and  body-mass 
index  values  the  data  for  each  NLS,  NHANES  I  and  NHANES  II  participant  was 
converted  to  standard  scores  using  the  formula  Z=(X-X)/s.  Then,  the 
nunber  of  participants  whose  standard  score  fell  within  each  of  ten  equal 
segments  of  .5  standard  normal  deviations  around  the  mid-point  of  0 
standard  deviations  was  determined  and  statistically  compared  to  the 
expected  distribution  of  cases  actually  falling  in  each  segment  using  the 
Chi-Square  test  (a=.01,  df=9).  Finally,  to  facilitate  presentation  of  the 
standard  score  distributions,  the  numerical  counts  falling  in  each  of  the 
ten  segments  of  the  standard  normal  distribution  for  each  data  set  and  age 
subgroup  were  converted  to  percentages.  These  data  are  presented  in 
tabular  form  in  Tables  A-3  and  A-4  and  in  graphic  form  in  Figures  A-l 
through  A-l 2. 

As  shewn  in  Table  A-3,  which  presents  the  distributions  of  body 
weights  expressed  in  standards  scores,  all  of  the  distributions  were, 
compared  to  the  standard  normal  distribution,  statistically  different. 
For  both  males  and  females  in  all  age  groupings,  the  actual  percentages  of 
standard  scores  falling  between  -1.96  and  infinity  were  higher  than  the 
expected  percentage  of  2.50  percent.  With  only  one  exception  (NHANES  I 
males,  aged  36-40  years)  the  actual  percentages  of  standard  scores  falling 
between  +1.50  and  +1.96  and  between  +1.96  and  infinity  were  lower  than  the 
expected  percentages  of  4.18  percent  and  2.50  percent  respectively. 

Thble  A-4  presents  the  distributions  of  body-mass  index  values. 
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Distribution  of  Standard  Scores  of  Body  Weight  into 
Ten  Equal  Segments  of  the  Standard  Normal  Distribution 
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21-24  Years  Old  3.61  3.45  4.00  10.68  18.23  27.88  24.96 
25-30  Years  Old  3.75  3.39  6.33  8.93  16.15  28.25  26.26 
31-35  Years  Old  5.81  2.99  6.08  7.15  14.57  31.81  22.40 
36-40  Years  Old  5.75  2.54  5.15  8.73  15.93  10.36  22.74 


expressed  in  standard  scores.  The  comparison  of  observed  frequencies  to 
expected  frequencies  using  the  Chi-square  test  resulted  in  the  finding 
that  all  subgroups  of  males  and  females  were  statistically  different  from 
the  standard  normal  distribution.  As  was  the  case  for  body  weight  (Table 
Ar-3),  the  actual  percentages  of  standard  scores  falling  between  -1.96  and 
infinity  were  higher  than  the  expected  percentage  of  2.50  percent  for 
males  and  females  in  all  age  groupings.  At  the  other  extreme  standard 
score  bracket,  +1.96  to  infinity,  the  actual  percentage  of  standard  scores 
for  males  and  females  in  all  age  brackets  were  lower  than  the  expected 
percentage  of  2.50  percent.  Tn  the  standard  score  bracket  of  +1.50  to 
+1.96,  all  the  actual  percentages  for  females  were  lower  than  the  4.18 
percent  expected,  while  for  males  four  of  the  ten  age  groupings  contained 
larger  than  expected  percentages. 

The  differences  in  the  distributions  of  body  weights  and 
body-masses,  expressed  as  standard  scores,  compared  to  the  standard  normal 
distribution  are  graphically  presented  in  Figures  A-l  through  A-12.  These 
figures  present  the  tabular  data  contained  in  Tables  A-3  and  A-4  and  are 
presented  in  age  grouping  order. 

Regardless  of  sex  or  age,  these  figures  consistently  shew  that  the 
actual  distributions  of  standards  scores  at  the  left  tail  is  higher  than 
expected  under  the  standard  normal  distribution  while  at  the  right  tail  it 
is  lower.  All  the  distributions  are  skewed  towards  the  right  tail  and  are 
leptokurtic  with  larger  percentages  of  the  standard  scores  falling  in  the 
center  of  the  scale  then  at  the  tails.  These  characteristics  are  more 
pronounced  for  the  females  than  for  the  males  and  visually  confirm  the 
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Figure  A-l 


Comparison  of  the  Distribution  of  Body  Weight  and  Body-Mass 
Standard  Scores  to  the  Standard  Normal  Distribution 

NLS  Survey  Males  and  Females 
16-20  Years  Old 
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Figure  A-2 


Comparison  of  the  Distribution  of  Body  Weight  and  Body-Mass 
Standard  Scores  to  the  Standard  Normal  Distribution 

NHANES  I  Survey  Males  and  Females 
16-20  Years  Old 
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NHANES  I:  FEMALES  16-20  YEARS  OLD 
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Figure  A- 3 

Comparison  of  the  Distribution  of  Body  Weight  and  Body-Mass 
Standard  Scores  to  the  Standard  Normal  Distribution 

NHANES  II  Survey  Males  and  Females 
16-20  Years  Old 
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Figure  A- 5 


Comparison  ot  the  Distribution  of  Body  Weight  and  Body-Mass 
Standard  Scores  to  the  Standard  Normal  Distribution 

NHANES  I  Survey  Males  and  Females 
21-24  Years  Old 
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Figure  A-6 


Comparison  of  the  Distribution  of  Body  Weight  and  Body— Mass 
Standard  Scores  to  the  Standard  Normal  Distribution 

N'HANES  il  Survey  Males  and  Females 
21-24  Years  01 d 
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Comparison  of  the  Distribution  of  Body  Weight  and  Body— Mass 
Standard  Scores  to  the  Standard  Normal  Distribution 

NHANES  I  Survey  Males  and  Females 
25-30  Years  Old 
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Figure  A-8 


Comparison  of  the  Distribution  of  Body  Weight  and  Body— Mass 
Standard  Scores  to  the  Standard  Normal  Distribution 

NHANES  II  Survey  Males  and  Females 
25-30  Years  Old 
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Comparison  of  the  Distribution  of  Body  Weight  and  Body-Mass 
Standard  Scores  to  the  Standard  Normal  Distribution 

NHANES  II  Survey  Males  and  Females 
31-35  Years  Old 


NHANES  li:  FEMALES  31-35  YEARS  OLD 
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results  of  the  Chi-square  tests  reported  above. 


tables  A- 5  and  A -6  were  prepared  to  directly  assess  the  effect  on 
the  rates  of  disqualif ication  for  overweightedness  resulting  from  the 
differences  between  the  actual  distribution  of  body-mass  standard  scores 
and  the  standard  normal  distribution  at  the  right  tail  of  these 
distributions.  These  tables  present  the  measured  mean  body-mass  (Column 
1)  and  standard  deviation  (Colixnn  2)  for  the  NLS,  NHANES  I  and  NHANES  TI 
participants;  the  maximum  allowable  weight  standards  at  120  percent  and 
135  percent  of  mean  body-mass  (Columns  3  and  4)  as  specified  in  this 
report  and  converted  to  standard  scores  (Columns  5  and  6);  the  percentage 
of  participants  whose  body-mass  standard  score  exceeded  the  maximum 
allowable  standard  score  under  the  standard  normal  distribution  (Golumns  7 
and  R)  and  under  the  actual  distribution  of  standard  scores  (Colimns  9  and 
10)  in  the  data  sets  at  120  percent  and  135  percent  of  mean  body-mass;  and 
the  percentages  of  participants  disqualified  for  overweightedness  under 
the  proposed  revised  maximum  weight  standards  presented  in  this  report 
(Columns  11  and  12).  Table  A-5  presents  the  data  for  males  and  Table  A-6 
presents  the  data  for  females. 

For  both  males  and  females,  a  smaller  percentage  of  the  participants 
would  be  disqualified  for  overweightedness  under  the  actual  distribution 
of  body-mass  standard  scores  (Columns  9  and  10)  compared  to  the  percentage 
expected  under  the  standard  normal  distribution  (Colimns  7  and  8) ,  a 
result  which  was  visually  presented  in  Figures  A-l  through  Arl2.  In  other 
words,  the  percentage  of  participants  with  actual  standard  scores  above 
the  maximum  body-mass  standard  score  is  lower  than  would  be  obtained  if 
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the  distribution  of  standard  scores  perfectly  matched  the  standard  norma] 
distribution.  This  result  indicates  that  maximum  weight  standards, 
expressed  as  a  percentile  of  the  actual  standard  scores  found  in  the  data 
sets,  are  more  inclusionary  than  they  would  be  if  the  maximum  weight 
standards  were  set  using  a  percentile  score  based  on  the  normal 
distribution. 

For  both  males  and  females,  the  percentage  disqualif ied  for 
overweightedness  under  the  120  percent  of  mean  body-mass  maximum  weight 
standards,  as  calculated  in  Section  X  of  this  report  (Column  11),  is  lcwer 
than  that  which  would  be  observed  if  the  standard  scores  were  normally 
distributed  around  the  actual  mean  (Column  7) .  When  the  percentage 
disqualified  under  the  120  percent  maximum  weight  standard  (Column  11)  is 
compared  to  the  percentage  with  standard  scores  above  the  maximum  weight 
standard  (Column  9),  we  find  that  for  males  two-thirds  of  the  percentages 
are  higher  and  one-third  are  lower,  while  for  females  the  precentages  are 
generally  lcwer. 

Similar  comparisons  for  males  and  females  under  the  135  percent  of 
body-mass  maximum  weight  standards  reveals  that  the  percentage 
disqualified  for  overweightedness  under  the  standards  calculated  in 
Section  VT  of  this  report  (Column  12),  is  consistently  higher  than  would 
be  obtained  if  the  standard  scores  were  normally  distributed  around  the 
actual  mean  (Column  8).  Tn  contrast  to  the  mixed  results  observed  when 
the  actual  disqualif ication  rate  under  the  120  percent  standard  (Column 
11)  was  compared  to  the  actual  distribution  of  standard  scores  (Column  9), 
the  comparisons  for  the  135  percent  of  mean  body-mass  standards  (Column  12 


versus  Col  inn  101  show  that  the  actual  di9qualif  ication  rate  is  higher 
than  would  be  obtained  if  percentile  standard  scores  based  on  the  actual 
distribution  of  standard  scores  were  applied. 

'Tie  net  result  of  these  comparisons  is  that  if  body-mass  were  indeed 
normally  distributed,  then  the  120  percent  of  mean  tody-mass  maximum 
weiqht  standard  results  in  the  acceptance  of  some  percentage  who  ought  to 
he  disqualified.  In  contrast,  the  125  percent  of  tody-mass  maximum  weight 
standard  excludes  some  rercentage  who  ought  to  be  qualified.  A  maximum 
allowable  weiqht  standard  based  on  the  actual  distribution  of  standard 
scores,  regardless-  of  the  specified  percentage  of  tody-mass  employed, 
results  in  the  acceptance  of  some  percentage  who  would  be  disqualif ied  if 
the  maximum  standard  was  based  on  the  standard  norma.1  distribution. 

cddlv,  the  ostensibly  more  restrictive  120  percen*:  of  mean  tody-mass 
maximum  weiqht  standard  (Col  inn  11)  is,  compared  to  the  normally 
distributed  maximum  weiqht  standard  (Column  more  litoral,  as  measured 
ty  the  percentage  disqualified,  than  the  ostensibly  less  restrictive  135 
percent  of  mean  tody-mass  maximum  weight  standard  (Column  12)  in  that  a 
larger  percentage  is  disqualified  than  would  te  expected  under  a  normal 
distribution  (Column  5).  However,  such  an  interpretation  relies  on  the 
assumption  that  tody  weiqht  and  body-mass  are  normally  distributed. 

Tn  the  analysis  and  determination  of  maximum  weiqht  standards  the 
critical  portion  of  the  distribution  of  hody  weights  and  body-mass 
standard  scores  to  be  considered  is  the  right  tail.  As  has  been  shown, 
the  actual  distribution  of  values  in  this  area  of  the  distribution  is 


consistently  lcwei  than  what  would  result  if  tody  weights  and  tody-mass: 
standard  scores  perfectly  fit  the  standard  normal  dint ritxit ion.  The 
results  of  the  analysis  presenter’  above  suygest  that  the  use  of  either  the 
normal  distribution  or  the  actual  distribution  of  standard  scores,  based 
on  the  assumption  of  normalcy,  is  not  particularly  the  better  or  more- 

appropriate  methodology  to  employ  in  the  determination  of  maximum 

allowable  weight  standards. 

The  corg.ar ison  of  the  actual  distribution  of  tody  weight  standards 
scores  to  the  standard  normal  distribution  presented  af>ove  implicitly 

suggests  that  body  weight  ought  to  be  normally  distributed  and  deviations 
from  normalcy  are  a  reason  for  concern.  However,  the  data  suggest  that 
indeed  body  weight  is  not  normally  distributed  or,  if  it  is,  the  data  sets 
employed  in  the  analysis  contain  some  bias  resulting  in  a  lack  of  normalcy 
in  its  distribution.  We  are  satisfied,  based  on  the  consistency  of  the 
results  presented  in  the  body  of  this  report  and  in  the  first  portion  of 
this  Appendix  that  the  second  possibil ity ,  that  the  data  sets  contain 

bias,  is  not  the  case.  Accordingly,  the  first  {risibility,  that  Uxh 
weight  is  not  normally  distributed,  is  in  fact  nearer  the  truth. 

The  notion  that  all  variables  occurring  in  the  natural  world  are,  or 
ought  to  be,  normally  distributed  should  not  tie  confused  with  the  need 
for,  or  the  assumption  of,  normalcy  in  the  application  of  statistical 
tests.  In  contrast  to  some  variatles,  such  as  Intelligence  Quotients, 
which  are  free  to  vary  between  some  infinitely  lew  and  some  infinitely 
high  value,  body  weight  is  limited  in  the  values  it  may  assvme.  When 
height  and  body  build  are  controlled,  there  are  biological  constraints 


'Tverninu  the  lower  and  uf^er  limits  of  tody  weiqht.  Thun,  the  observed 
variation?  ir.  tody  weiqht  and  tody-man:  from  the  standard  norma] 
dirt  i  it. ut  ion  ir.  the  three  data  nets  (see  Fiqurer.  A-l  throuqh  A— 12)  are  not 
variations  frcr  "normalcy"  at  all,  as  define:]  ty  nature  or  biology;  they 
are  only  variations  from  the  ideal  of  statistical  normal  cy .  While  this 
may  preclude  the  projer  aj^jl  nation  of  some  [ataretric  tests  of 
statist  ival  significance,  it  does  not  preclude  the  estate  1  shment  of 
naxiriiur  weight  standards  tased  on  a  specified  {ret ventage  of  toch’— mass  at 
has.  tecT.  \  reposed  in  this  report. 


The  Roty-Hass  Tndwt 


In  Section  TV  of  this  report  is  a  brief  description  of  the  body-mass 
index  as  a  quantitative  method  for  the  simultaneous  analysis  of  height  and 
tody  w?ight.  Tn  that  description,  reference  was  made  to  an  analysis  of 
NHANES  T  data  'National  Center  for  Health  Statistics,  1983)  indicating 
that  a  variation  of  the  formula  which  raised  height  to  the  1.5  power 
(R^w'nl.S  was  more  accurate  in  estimating  the  weiqht  of  women  than  war 
the  formula  ajnlied  to  males  in  which  height  was  raised  to  the  2  power 
PeDrodueed  below  are  rages  "H  throuqh  75  of  the  referenced 
report  which  descrifes  in  detail  the  mathematical  derivation  of  the 
hodv-mass  index  formula  and  presents  data  comparing  the  effect  on  females 
of  the  nH=w'Hl.c'  variation  of  the  formula  compared  to  the  Rtt=W/H2 
variation. 
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based  on  ages  20-2g  >ears 

The  weight-height  index  described  above  was 
validated  in  the  following  manner  Tor  a  given  height 
H  in  a  given  age  and  sex  subgroup  a  predicted  weight 
H  was  calculated  using  the  formula  developed  bv 
Behnke5  3 

k  =  IF  A 

w  here 


//,  it  the  mid  range  >f  values  of  height  for  a  given  se » 
and  age  gr-'.ip  and  ltg  is  the  average  weight  at  height 
//  I  ■’  ea.  *  m-x  age  a-d  he.gf  t  group,  the  we,g‘o 
Js  tv-r-ed  *r  tr.e  regress,- -n  equation  ol  we,g‘  t 
or  height  was  compared  with  the  weight  obtained 
from  equation  <u)  Table  kill  shows  the  difference 
Ketweer  these  two  values  With  the  exception  ol 
ta  :  n.c  -  age'  4'  '4  and  f'5- ^4  v ears  the  maximum 
d, ‘’creme  between  tf  esc  twc>  values  is  2  pounds 
\  similar  c>  :r  parisor  also  was  made  for  women  when 
2  There  were  "-arked  Jitterences  between  the 
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